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THE BEST PRODUCER 


the Rod Department 


OD brasses of all types —both stationary and floating — rod 
liners and knuckle pin bushings are the chief production items 
in constant demand from the rod department. 


A good majority of the railroad shops handle these jobs on a 
BULLARD 24” Vertical Turret Lathe — because there is no other 


unit which will take care of the production requirements for a lower cost. 


On the standard 24” V.T.L. you can obtain 8 speeds — 7—11—16 
—22—40—60—86 and 120 R.P.M. 


And if you wish, we can furnish a special high speed 24” V.T.L. 
with speeds up to 250 R.P.M. which will knock out rod bushings at 
the rate of 15 to 20 per hour. Why not investigate? 
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We strongly advise the use of aftercoolers, sepat “st 
tors, and lubricators in your compressed air syste ~ 
They enable pneumatic tools to do more work, “a 
| stay on the job and to last longer, thus increasi sh 
the overall efficiency of your plant. a 
Aftercoolers and separators take most of To 
moisture out of the air after it is compressed | dre 
before it goes into the transmission system. W: cat 
washes away lubricant, causing excessive wear! dr 
high maintenance, and sometimes causes both to * 
and pipe lines to freeze. Aftercoolers eliminate tht om 
difficulties. ie .. 


Since ‘a pneumatic tool has rapidly movi 
parts, it naturally requires adequate lubricati 


Properly placed and serviced air-line lubrical 





increase air tool efficiency and help to prevent 0 
breakdowns. 


The cost of these modern accessories is 





tively small and is almost always justified. 


Ingersoll-Ran¢ 


11 Broadway, New York City 
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Denver and Rie Grande Western Installs 


Two-Car Deluxe Trains 


Tur Denver & Rio Grande Western has purchased 
two stainless-steel passenger trains of two self-propelled 
cars each from the Edward G. Budd Manufacturing 
Company. These trains will be used to provide an over- 
night service via the Moffat Tunnel route between Den- 
ver, Colo., and Salt Lake City, Utah. Each of the two 
cars in each train is equipped with two Diesel-electric 
traction power plants which are mounted under the car 
floor, all under multiple-unit control from the operator’s 
cab at the front end of the train. In the two cars are 
included coach, open-section sleeping-car, single-bed- 
room, dining, and lounge facilities. There is also a 
short luggage compartment at the front end of each train. 

The arrangement of facilities in these trains is shown 
on the floor plans. At the front end is a luggage com- 
partment, with operator’s section. Behind the luggage 
compartment is the coach section, seating 44 passengers. 
To the rear of the latter are roomy men’s and women’s 
dressing rooms with toilets. 

There are vestibule entrances at the rear of the first 
car and the front end of the second car. 

At the front of the second car are women’s and men’s 
dressing. rooms with toilets. Next is a sleeping-car sec- 
tion with eight upper and lower berths. Behind the 
open sections are two chambrettes (single-occupancy 
rooms) each equipped with a folding bed, a folding chair, 
and complete toilet facilities. 

A door between the chambrettes permits them to be 
combined in a double room of drawing-room size. 


“The Prospectors”, built by 
Budd are driven by Diesel-elec- 
tric power plants mounted 
under car-floors and are heated 
fromthe engine cooling-water— 
Coach, sleeping-car, dining, and 
lounge facilities are provided 


Next to the rear is a buffet kitchen. The dinette, 
which adjoins the buffet to the rear, consists of two 
sections with tables, one on each side of the car. At 
the rear of the dinette two observation-lounge seats face 
the windows around the end of the car. 

As the trains are designed for operation in one direc- 
tion only, the double coach seats are not reversible. Each 
seat has an individual reclining back. The decorations 
are modern and the colors are in soft tones. The center 
ceilings are in deep cream with coral on the side ceilings, 
the under side of the luggage racks and the walls down 
to the floor. The coral tone is also used in the up- 
holstery. The floor is covered with a jaspe linoleum in 
driftwood gray with aisle strips in a rectangular pattern 
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The Prospectors of the D. & R. G. W. are two-car de luxe trains for overnight service between Denver, Colo., and Salt Lake City, Utah 
Decewete 
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LIGHT AND FLEXIB?E 





the bolsters 





Looking down on the truck, showing the motor suspension and the disc brake 


of marbleized brown and black. The Pantasote window 
shades are faced inside with a cream colored self pattern. 

The sleeping-car sections were developed by the car 
builder. The upper berth pushes up toward the ceiling 
horizontally instead of folding upward at an angle. 

The sleeping, dining, and observation sections are 
decorated in a deep flesh tone on the ceilings with gray 
blue and pearl gray on the walls, which blend with the 
same colors on the chairs and seats. In the dinette and 
observation sections the upholstery is in deep tan leather 
with terra cotta piping. 


Power Plants 


The two power plants on each car are mounted under 
the car at diagonally opposite corners near the trucks. 
Each power plant is enclosed in a soundproof box and 
consists of a 192-hp. Hercules Diesel engine with Gen- 
eral Electric traction and auxiliary generators, an Exide 
storage battery, a Schwitzer-Cummins normalizer, a heat 


exchanger, and a panel board containing switches and 
gages. 

The Diesel engine is of the horizontal type, with six 
four-cycle cylinders of 5%4-in. bore by 6-in. stroke, and 
a total piston displacement of 855 cu. in. Its full power 
rating is developed at 1,650 r.pm. The engines are 
started by special windings in the traction generator, no 
separate starting motor being required. 

In the run between Denver and Salt Lake City ihe 
altitude rises from 5,200 ft. to 9,600 ft. in a distance of 
39 miles. The purpose of the normalizer is to. maintain 
normal sea-level air pressure for engine operation irre- 
spective of the altitude. It consists of a two-lobe Roots 
blower and is belt driven from the traction generaior. 
The blower outlets feed into the engine intake. 

Engine cooling is effected by a radiator with two fans 
dir connected to the auxiliary generator on cach 
engine. A thermal control is set in the radiator ouilet 
to advance the fan speed when the water leaving the 
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Dimensions and Weights of The Prospector 


rel 
2 
5 


Length overall, ft.-in. 
Width inside, ft.-in. 
Height, rail to top of roof, ft.-in 
Height, rail to top of floor, ft.-in 
Height, floor to ceiling, ft.-in. 
Distance between truck centers, ft.-in. 
Truck wheel base, ft.-in. 
Diameter truck wheels, in. 36 
Journals, nominal size, in. 5%x10 
Weights, Ib.: 
Total, ready to run 129,820 
Car body, ready to run 84,320 
45,500 
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36 
5% x10 


133,810 
88,310 


Trucks 45,500 


radiator rises to a temperature too high to cool the 
engine. The design is such that the fans operate at the 
lower speed at all times except when the engine is on 
full load and the temperature of the atmosphere 1 is above 
85 deg. F. 

The four power plants on each train are operated 
through multiple-unit control from a very simple master 
controller. This may also be used for controlling eight 
power plants in case a four-car train is desired. The 
master controller has seven positions which cause the 
four Bosch engine governors to be set at seven different 
positions through electro-pneumatic controls. Each posi- 
tion of the controller thus causes the engines to run at 
one of seven different predetermined speeds ranging from 
700 revolutions per minute at idling to 1,650 revolutions 
per minute at full power output. 

To insure maximum engine performance at each gov- 


ernor-controlled speed, an amplidyne control is employed 
which causes the generator to produce a predetermined 
power output at that speed. As the train speed in- 
creases’ or decreases and the traction-motor counter- 
voltage rises or falls, the amplidyne control varies the 
relation of generator current and voltage so that the 
product of these values is constant. 


Car Heating, Cooling and Ventilation 


The system of temperature and ventilation control in 
the train-is entirely automatic and adjusts itself to heat- 
ing or cooling by a thermostat in the fresh-air duct. At 
temperatures. below 65 deg. F. the system is set up on 
the heating cycle and above 72 deg. F. on the cooling 
cycle. In the range of ambient temperatures between 
65 deg. and 72 deg. F. neither heating nor cooling is 
applied, but a manual switch makes either available if 
desired. 

On the heating cycle a circulating pump is in opera- 
tion which takes the engine cooling fluid from its normal 
course to the engine radiator and circulates it. through 
the floor and overhead radiators. On the cooling cycle 
the circulating pump is shut down and thermostatic con- 
nections are made with the Freon compressor. 

Since the engine jacket water is used for train heat- 
ing, the control of the engine-water temperature, there- 
fore, performs an important function in the control of 
the heating system. A Sylphon engine temperature reg- 
ulator controls the engine-water temperature so that it 
will not go below 160 deg. F. The thermal element of 


One of the power plants in place underneath the car—At the left, the Diesel engine; at the right, the normalizer 
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this valve is located in the discharge water line from 
the Diesel engine and the operation of the valve is such 
that the water from the engine will either go around a 
by-pass back to the engine water pump or to the radiator 
to permit cooling. Variable amounts of the water from 
the Diesel engine may go to the by-pass and to the 
radiator simultaneously. When the engine-water tem- 
perature is low all the water goes through the by-pass 
and back to the engine. When the engine temperature 
is high all the water goes to the radiator and then back 
to the engine. 

Car cooling is accomplished by Sturtevant electro- 
mechanical air conditioning with the Fulton-Sylphon 
electric control. The compressor is a four-cylinder ma- 
chine driven by a General Electric dual motor consisting 
of a 20-hp. d.c. element operating from the auxiliary 
generator and a 15-hp. element operating from standby 
power. When operating on standby power the d.c. ele- 
ment functions as a generator to supply 64-volt power 


to the car, and the act of plugging in the a.c. power auto- 
matically causes the unloading of all four cylinders of 
the compressor. 

The heating and air-conditioning control system is 
entirely automatic. The control switch has four posi- 
tions; namely, “Run,” “Yard,” “Manual heat,” and 
“Manual cool.” Normally, the train crew has only to 





Partial List of Materials and Equipment on the 
D. & R. G. W. Prospector Trains 


Stainless steel oe -eigaieemaaeess Steel Corp., Pittsburgh, 


American Steel & Wire Company, Cleveland, 
Camnaata: Winnie Steel Corp., Pittsburgh, 
The Résiern Rolling Mill Co., Baltimore, 
Republic Steel Corp., Massillon, Ohio. 

General Steel Castings Corp., Eddystone, Pa. 


American Locomotive company ew York. 
Bethlehem Steel Co., Bethlehem, Pa. 


Truck frames 
Wheel centers ...........-.- 
GSS rie tcc ct tres coeee 





Details of the side and underframe construction of one of The Prospector cars 
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The floor plan of the Prospector—This 
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put the control switch in either the “Run” or “Yard” 
position. 
The cooling system is controlled in two steps. When 








































































































































































































5 the temperature in the return-air stream drops below 74 
3 deg. F., half of the cylinders of the compressor are made 
j inactive by a solenoid by-pass valve and a solenoid valve 
“ closes off half of the evaporator surface. If the tempera- 
ture goes below 72 deg. F., the compressor is shut down ; 
. above 74 deg. F., the compressor is running with full 
load. 
Lighting 
, Fluorescent lighting in Safety fixtures is used exclu- 
d, sively, except for the cab and vestibules. In the coach 
h are ceiling fixtures for general illumination and bag-rack 
h, : § 8 . 
a units for reading. In the sleeping-car sections and 
cabinettes the 9-in., 6-watt lamp units have manual start- 
a. ng switches. All other lighting is accomplished with 
ik. 15-in., 14-watt lamps with magnetic starters. At the 
front end of the train a movable spotlight supplements 
the headlight on curved track. 
The dinette, looking toward the observation-lounge Trucks and Couplers 
The four-wheel trucks are General Steel Castings 
Roller bearings .........%.. bie aa ues Roller Bearing Co., Canton, single drop-equalizer type, with coil springs under the 
OAK 3 ais ax. 8 ponnecs Amerioan piacomotive, Co., Railway Steel bolsters as well as between the truck frames and equal- 
Tin; lv. Cw ork. ° > » M4 
Al Seep eens ere Westing ouse Air Brake Co., Wilmerding, 1Z€fS. Each axle is driven by a high-speed propeller- 
a. 
COMmMIERS..caS5 css. oe eae American Steel Foundries, Chicago. 
McConway & Torley Co., Pittsburgh, Pa. 
DOE BOE os aa. Sie seco 9 eee W. H. Miner, Inc., Chicago. 
Cebit 01 vo ows Sosa esied Crucible Steel Co. of America, New York. 
Dodge Steel Co., Philadelphia, Pa. 
Treadwell Engineering Co., Easton, Pa. 
Diesel engine ii) 6. 6.0 6s sek Hercules Motors Corp., Canton, Ohio. 
Normalizers .5 50000 cies 0.1 20% Schwitzer-Cummins ., Indianapolis, Ind. 
Amplidyne; traction genera- 
OS RRS EPL ae LE oN General Electric Company, Schenectady, 
Te ne ee ne Young Radiator Co., Racine, Wis. 
Coletr fan8...-<%s2.05-4%asda et Sturtevant Co., Hyde Park, Boston, 
ass. 
Water pumps: . oc .cs «se cscwes Worthington Pump and Machinery Corp., 
Harrison, N. J. 
Air compressor ............ Westinghouse Air Brake Co., Wilmerding, 
a. 
ee atte Rees aerengey Mee Electric Storage Battery Co., Philadelphia, 
a. 
SUMMER S08, 2h. aga cteetaes Gustin-Bacon Mfg. Co., Kansas City, Mo. 
Air conditioning ........... ge Sturtevant Co., Hyde Park, Boston, 
ass. 
COUN cc t 40s chs damian The Fulton-Sylphon Co., Knoxville, Tenn. 
Ree ee Anemostat Corp. of America, New York. 
A ae Barber-Colman Company, Rockford, Iil. 
SOE eae Oe es Safety Car Heating & Lighting Co., New 
ork. 
bamees Wine << .'0 2. cles General Electric Company, Schenectady, 
nM Seis 2 Sea Republic Steel Corp., Massillon, Ohio. 
MOCEPACIOS . . oks.ass gen os we tase The Pyle-National Company, Chicago. 
wl ssa pbibercck. 5's és dn BAe ela Hunter Sash Co., Inc., Flushing, L. Ty 
ns iiss es sates Hires-Turner Glass Co., Philadelphia, Pa. cS 
Pittsburgh Plate Glass Co., Pittsburgh, Pa. The coach interior 
: Pressed Prism Plate Glass Co., Chicago. 
Roller curtains ......-s.0+% The Pantasote Co., Inc., New York. 
Curtain fixtures .........e0 The Adams & Westlake Co., Elkhart, Ind. 
Carpet; upholstery; drapes .. L. C, Chase & Co. Inc., New York. type motor through bevel gears, the commutator end of 
Ork; linoleum .<..ccvcocse rmstron or! 5 caster, ‘a. by by : 
Eicken agelpanat 2a ‘Angelo Colonna, Philadelphia, Ps. the motor being suspended between the coil springs 
Coach seats; vanity chairs .. Troy Sunshade Co., Troy, Ohio. mounted in the truck transom. The wheels have cast- 
PUNSS CMON. a3. be ie eae es Heywood-Wakefield Co., Gardner, Mass. ‘ . . 2 . 
Water cooler «<2... 0 022022. Marquette Railway Supply Co., Chicago. steel spoke centers with steel tires, 36 in. in diameter. 
lene RRM eS ae. This type of wheel was adopted because the Budd disc 
Pipe covering Aga Be eS EEE. Gustin-Bacon Mfg. | Co., Kaness Cit 5 ilo. brake relieves the wheel rims of the temperature rise 
At cis ee anid a kins SS . I. du n emo: 9 5 ; 
ne FO ee ee (Continued on page 511) 
\— ee ‘ q iho . ry A t a 
) © BI W [ 4 } Reg. 
A) ir xh : Bag 4 | vt ' ' Ukr. 
jjJI © eh 304] 38" ie ae re SS 
1 3 age eae 2 xh Stack 
J / Women Men | TL] t 
a Hobe ci 
SP) O G, 
Bet | 245") : : 
ek ee Sot ae — Sa ee ee eee —— 370%-—-~------------~_-_-+___-  Rincaaee '6----— k-—5'I"— 
"120:--a-- Q—---~_ i i aie Sees mares soem 51'0" Truck Centers------ ---~--—------~------~-~--- —k----- -IZ0* -—---- 
me ny wo nen 5 ne ee eo + > = 19 Orr So ne ty 
This for operation in one direction only 
; Railway Mechani 
ciget UBeaj leant! Enciner 507 





' Miilwaukee Builds 


Large Welded Box Cars. 


Tue Chicago, Milwaukee, St. Paul & Pacific has re- 
cently completed building at the company shops, Mil- 
waukee, Wis., five hundred 50-ton box cars which are 
entirely fabricated by welding and include a number of 
other interesting features of construction aside from 
being about the largest 50-ft. 6-in. box car possible to build 


within the A. A. R. clearance limits. The light weight of. 


the car is 48,200 Ib. and the cubic capacity, 5,157 cu. ft., 
the ratio of load limit to gross load, 71.5 per cent and of 
light weight to cubic capacity, 9.35 lb. per cu. ft. : 

The other features of special interest, mentioned, in- 
clude the following: Leak-proof side doors, mounted in 
rigid steel frames which are welded as units into the car 
sides and give increased strength at a point where it is 
greatly needed ; two-piece car ends and narrow adjoining 
side pans, also prefabricated and welded into strong 
structural units ; car floor between the doorways protected 
against wear by a perforated steel plate and sealer; ply- 
wood inside lining panels 54 in. wide at the doorways 
readily renewable when damaged ; individual floor boards 
which also may be renewed without disturbing the side 
lining ; easily removable clean-out boards to permit thor- 
ough blowing out back of the lining at both sides and 
ends; nailing post positions inside the car indicated by 
vertical rows of dashes burned into every other lining 
board by means of an electric marker. 

The 500 new 50-ton box cars have been constructed 
by the Milwaukee to meet the ever-increasing demand for 
box cars of this capacity, not equipped with automobile 
loading devices, but adapted for the general loading of 
finished lumber, wood pulp, plywood and mill products, 
originating primarily in the Northwest. In addition, 
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Milwaukee 50-ton box car 


Five hundred 50-ton cars have 
exceptionally large cubic capac- 
ity and embody unique features 
in design—Roofs, ends andsides 
prefabricated and put together 
on assembly line 


these 50-ft. 6-in. cars are required for the loading of light, 
bulky commodities, such as electric refrigerators, radios, 
furniture, cereals, tinware and empty cans and for mixed 
commodities which, to prevent damage, cannot be loaded 
high. The all-commodity freight rate to the Pacific 
Coast, which prescribes a carload minimum of 30,000 Ib. 
without regard to size of car, also causes shippers using 
this rate to insist upon being supplied with 50-ft. cars. 

The new box-car design embodies the more or less 
familiar Milwaukee construction with horizontal-rib side 
sheet strips united by electric spot welding. The car sides, 
ends and posts are made of USS Cor-Ten steel, the 
center sill being. a special composition steel supplied by 
the Inland Steel Company. The door pans and corner 
pans are pressings made of both Yoloy and Nax low-alloy 
high-tensile steels. 

The side doors are Youngstown, and the car roofs and 
ends, Standard. The order for draft gears was divided 
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The car underframe and side frame construction—The prefabricated 
center floor section is being applied 


between five manufacturers of recognized draft gears 
which more than meet the A. A. R. minimum require- 
ments. The Bettendorf truck sides and bolsters are de- 
signed to incorporate the truck stabilizing device supplied 
by the Standard Car Truck Company. Other equipment 
includes Stucki side bearings, Schaefer brake hangers, 
Creco brake-beams and bottom-rod supports and uncoup- 
ling mechanism supplied the Standard Railway Equip- 
ment Company. 

The bolster center filler and rear draft-lug casting, 





Interior of the car—The prefabricated floor at the doorways is 
surfaced with perforated steel wear plates 
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General Dimensions and Weights of New Milwaukee 
“ 50-Ton Box Cars 
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Side door opening, ft.-in. .............2eeeeees 9-6% high by 6-0 wide 
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Cross-sections and sectional details of the Milwaukee 50-ton box car 


which is another feature of the design of this car, is also 
supplied by the Bettendorf Company which furnishes 
the lumber door. The order for couplers and yokes was 
divided between Buckeye and Gould. The air brake 
equipment is Type AB built by Westinghouse. The hand 
brakes are Equipco and Universal types. The car wheels 
are cast iron, manufactured at the Milwaukee foundry. 
Plywood for the ceiling and top end pieces was supplied 
by the Harbor Plywood Corporation. Side and end lin- 
ing and the floor boards are of Douglas fir. The defect- 
card holder is the Railway Products Company’s design. 


How the Increased Capacity Is Secured 


Referring to the table of dimensions, it will be noted 
that the limiting width in this car, as in practically all 
box cars, is the distance over door roller housings. The 
increased capacity in this instance is secured primarily 
by revising the side door and door fixture construc- 
tion so as to permit designing the car 4 in. wider on the 





509 



































































































inside than is the case with the A. A. R. standard car. 
The rollers in this design are placed underneath the door 
and the Camel door fixtures and operating mechanism are 
redesigned for a minimum projection beyond the outer 
door surface. The outer surfaces of the side sheets also 
are spaced so as to bring the width over sides ladders just 
within the required limit. 

The capacity of the car is also increased by raising the 
car roof as high as practicable to give an inside height at 
the eaves of 10 ft. 9 in. and at the center of 11 ft. % in. 
Referring to the drawing, it will be observed how both 
the roof and side construction are designed to fit just 
within the A. A. R. clearance linés. Increased roof 
height is made possible by the use of a %g¢-in. Safety 


Unit car ends completed and ready to fit into the car structure 


How the car roof and running board are pre-assembled 


steel tread plate instead of the conventional running 
board, and applying the lateral running board with only 
Y in. clearance between the roof sheet and the bottom of 
the running board, flanged edges being placed in the 
lower connection of the roof for stiffness. 


General Method of Assembling 
the Car Structures 


The new Milwaukee box cars were turned out of the 
shop at the rate of seven cars a day, the assembly line 
making one move every 68 min. The principal electric 
welding machines. used in building this type of car in- 
clude a large hydromatic spot welder, a pedestal spot 
welder, a series welder, and numerous machines with 
leads for individual welding operators. Underframes, 


sides, ends, rooms, etc., are fabricated as units. 

In the construction of the underframe, for example, 
the center and side sills are delivered to the erecting shop 
and necessary punching done on the spacing machine 


adjacent to the underframe jig. The center-sill sections 
are assembled in the jig together with the combined cen- 


Assembled car sides ready for application to the underframe 
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ter filler and rear-draft-lug casting, also the striking 
casting, these parts being welded together by the electric 
process. The side sills, bolsters and cross bearers are 
applied in the jig and the entire underframe welded to- 
gether at the first underframe position. At the second 
position, the underframe is turned upside down for finish 
welding and the application of couplers and draft gears, 
air-brake equipment including levers, rods and pipes, etc. 

Each side section, approximately 19 ft. long by 10% 
ft. high, is assembled under a series welder and tack 
welded. It is then moved to the hydromatic welder for 
completion of the electric-spot welding operation. The 
door frame, 8 ft. 9 in. high by 10% ft. wide, consists of 
door pans, threshold and side plate, rigidly welded to- 
gether and including a pre-assembled door with all door 
fixtures applied. Two side sections and the door frame 
are then assembled in a jig to form a single car side and 
completely welded from the inside, then being turned over 
for completion of the exterior welding. 

The car ends are assembled in a stationary jig, the two 
sections of each end being butt-welded together and the 
brake step and hand brake riveted on the upper section. 





Putting on the car roof after the sides and ends have been assembled 


The pre-fabricated lumber door and end ladders also are 
applied. The end is then turned over on the jig so that 
corner pans with the upper elements and auxiliary side 
sill can be welded in place. The wood filler pieces, the 
end lining, the grab-irons and side ladder are applied. 

The roof is constructed in a special jig, in which the 
individual sheets are drawn together to the exact length 
desired and welded in place. The prefabricated running 
board is applied in this position. The roof is then turned 
over on an adjacent jig and wood fillers and plywood 
ceiling panels put in place; the former are held by bolts 
and the latter with screws. The 8-ft. section of car floor 
at the doorway, protected by steel plate, is also prefabri- 
cated by assembling four pieces of the steel plate, per- 
forated with 2-in. round holes, in a jig where they are 
welded ‘together, applied over the wood flooring and 
bolted in place. 

At No. 1 erecting position, the car sides, doorway floor 
plate, ends and roof are set in position on the underframe 
which rests on its own trucks. The car then moves to 
No. 2 position where it is squared up and tacked together 
by electric welding. In this position the doorway floor 
plate is welded to the threshold plate and auxiliary side 
plate by continuous weld, thereby accurately fixing the 
inside width of the car, squaring up the car permanently, 
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and, by tying the two side sills together, a girder is 
formed which strengthens the car at its weakest point. 
At positions 3 and 4, the car is completely welded. 

The car then moves outside the shop to the spray 
booth where the underframe and inside are primed. 

On returning to the shop at the wood track, the rest of 
the car floor is laid and bolted. The nailing posts and 
door plywood panels are applied, the latter being made 
just wide enough so that two 19 ft. lengths of tongue- 
and-groove lumber will complete the side lining. The 
side lining includes lower and upper clean-out boards 
and is toe-nailed so that no nail heads are exposed to 
work out. The end lining includes side clean-out boards 
and a top plywood piece. 

A special moisture-proof floor sealer is applied over the 
steel wear plate at the car doors and the joint between the 
car sides and ends and the floor are also effectively sealed 
against the entrance. of moisture at this critical point. 
The air brakes are tested and the car stenciled. 


D.& R.G.W. Prospector Trains 
(Continued from page 507) 


caused by rim braking. On all axle journals are Timken 
roller bearings. 

The truck brakes are the Budd disc type. Double 
cast-iron discs are mounted on the inside hub of each 
wheel; the inner and outer faces of the discs are sep- 
arated by radial vanes which act as impellers for the 
dissipation of the heat generated in braking. Brake 
shoes are of composition lining, one on each side of the 
disc and covering approximately one-fourth of the cir- 
cumference. These shoes are operated by a pair of 
tongs fulcrumed on a support lying just outside of the 
disc radius. The outer extremities of the tongs are 
coupled to the piston in an air cylinder. The coefficient 
of friction between the brake shoes and the cast-iron 
discs is said to be practically constant through a wide 
range of application pressures, temperatures, speed, and 
sequence of application. Deceleration is, therefore, ap- 
proximately uniform from the beginning of the applica- 
tion until the train stops. The emergency deceleration 
rate on The Prospectors is set at about 3.3 miles per 
hour per second. 

The brake cylinders are attached by bolting flanges to 
the sides of the motor case, and the torque reaction is 
taken through the motor suspension springs. 

The air brakes are the Westinghouse H.S.C. system 
with electro-pneumatic control and decelostat wheel-slip 
control. Air is supplied by two Westinghouse DH-25 
motor-driven compressors located in the baggage room 
of the front car. Sanding equipment is applied on each 
truck and is operated manually by the engineman or 
automatically in emergency and when the decelostat 
relays operate. 

The car bodies differ in some respects from the cus- 
tomary Budd type of structure. Strain-gage measure- 
ments indicate that they can withstand 400,000 Ib. end 
compression, including a safety factor of two, which is 
adequate to permit a total train weight of 600,000 Ib.— 
approximately double the normal two-car train. consist. 
The sides below the window sill are corrugated plate 
girders. The corrugations, similar in form to those on 
the roof, are spot welded to the vertical frame members. 
The structure above the belt rail is the truss type. 

The couplers between the cars are the American Steel 
Foundries controlled-slack type and are fitted with spe- 
cial Miner draft gears designed for these trains. McCon- 
way & Torley retractable couplers are installed at the 
front and rear ends of the trains. 
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A. A. BR. To Limit 


Car Types During Emergency 


I[n the belief that the successful completion of the rail- 
road program to own 1,800,000 freight cars by October, 
1942, is contingent upon affirmative action by the O. P. 
M. to obtain the required material, the member roads of 
the Association of American Railroads have been asked 
by J. J. Pelley, president, in a letter dated November 5, 
to authorize the officers of the association to state to the 
O. P. M. that during the emergency future orders for 
new box, open-top, and flat cars will conform to 13 
designs. These were recommended in a report of the 
Car Construction Committee of the Mechanical Division. 
The 13 designs comprise three box cars, one auto-box 
car, two hopper cars, four gondola cars, and three flat 
cars. In his letter Mr. Pelley points out that by thus 
restricting the number of designs of new equipment O. 
P. M. expects to increase the capacity of car-building 
facilities and to simplify the material supply problems. 
“As the matter now stands,” he said, “procurement of 
material for new freight cars is contingent on acceptance 
by the railroads of some program of simplified practice 
and a firm commitment to that effect to the O. P. M.” 
In recommending these designs, it is the thought of the 


Car Construction Committee and the General Committee — 


of the Mechanical Division that cars built during the 
present emergency should be of such dimensions as will 
freely interchange over all main lines. Should there be 
need for cars of special dimensions for handling special 
shipments or should there be need of other types: of cars 
for special commodities, the individual railroads originat- 
ing such traffic should provide the equipment for it either 
by altering existing cars or by providing new cars to the 
required dimensions or of the required type only in such 
quantity as are required to handle the special traffic. 

The designs proposed by the Car Construction Com- 
mittee are as follows: 


Box Cars 


The first of the box cars is the A. A. R. 40-ft. 6-in. 
_ car with an inside height at the eaves of 10 ft. The 
inside width is 9 ft. 2 in. and the clear door opening 6 
ft. This car is built for both 40- and 50-ton nominal 
capacities. Designs are shown in A. A. R. Supplement 
to the Manual of the Mechanical Division (1500 Series 
of plates). All car builders have available designs, dies, 
patterns, etc., and are fully equipped to build these cars. 

With the exception of a 6-in. increase in height, which 
involves the lengthening of side sheets, end sheets, door 
posts, corner posts, side posts, side doors, etc., the sec- 
ond box car is identical with the A. A. R. car with 10 
ft. inside height, for which all car builders have designs. 
These designs can be readily modified to suit the 10-ft. 
6-in. inside height and no additional dies or patterns are 
required. Cars to these dimensions have been built by 
the Pressed Steel Car Company, to their drawing 
65885-D, for the Chicago, Rock Island & Pacific, and 
are being built by the American Car and Foundry Com- 
_ pany for the Missouri Pacific. 

e third box car design recommended by the com- 
‘mittee is for a 50-ton car with an inside length of 50 ft. 
6 in., an inside width of 9 ft. 2 in., an inside height at 
eaves of 10 ft. 6 in., and a clear door opening of 8 ft. 


A. A. R. asks members approval 
of commitment to O. P. M. re- 
stricting orders to 13 box, open- 
top, and flat-car designs recom- 
mended by the Car Construction 
Committee 


All car builders.are said to have dies and patterns for 
these cars which are the same as for the A. A. R. 40-ft. 
6-in. car with 10 ft. inside height. The proposed gen- 
eral design drawing has been completed under the super- 
vision of the Committee on Car Construction. ; 
The proposed auto-box car design is of the same gen- 
eral dimensions as the 50-ft. 6-in. box car, except for a 
clear door opening of 15 ft. The design of the under- 
frame for the two 50-ft. 6-in. box cars will be the same 
with the exception that the auto-box car will have addi- 
tional reinforcement at the 15-ft. double side doors. 
Dies for the main cross-bearers and cross-ties will also 
be different. The proposed general design drawing of 
this car has been completed under the supervision of 
the Car Construction Committee. Provision is made 
in one end for double end doors as an alternate. This 
car is suitable for the application of loading devices. 


Hopper Cars 


Designs for the 50- and 70-ton cars are shown in the 
A. A. R. Supplement to the Manual of the Mechanical 
Division (600 Series of plates, built-up riveted construc- 
tion) and many thousands of them have been built. The 
committee reports that all car builders have available 
designs, dies, and patterns and are fully equipped to 
build these cars. : 


Gondola Cars 


No A. A. R. gondola-car designs have been devel- 
oped. The Car Construction Committee reports that this 
is chiefly due to differences in service requirements in 
the various sections of the country. The eastern roads 
use solid-bottom gondola cars, principally for steel-mill 
products and to a lesser extent for coal, sand, etc. The 
western roads use general service gondola cars for coal, 
gravel, road-building material, etc., many of which are 
equipped with dumping arrangements. Based on a 
review of designs. built during recent years, the com- 
mittee has selected the following types as most suitable 
for these requirements : 

Gondola Car—Fixed End—This is a car, the designs, 
dies, and patterns for which are available at the Bethle- 
hem Steel Company, in both wood and steel floor con- 
struction (Drawing C-27252-C and Drawing C-28263A, 
respectively) having steel sides. These 50-ton cars, 
which have been built for the Atlantic Coast Line, have 

(Continued on page 515) 
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Boiler Makers’ Association Report on the 






Ettect of High Temperatures 


T uis is a progress report on the studies of the effect of 
aging properties and effect at elevated temperatures and 
surface decarburization. In addition to the damping ca- 
pacity tests for aging there is now under construction an 
X-ray diffraction unit for the study of internal stresses 
and the identification of complex compounds occurring 
in microscopic cracks. By the use of this equipment it is 
hoped to secure some knowledge as to the mechanism of 





Fig. 1—Portions of the firebox sheets showing discoloration 
from excessive temperature 


the various types of cracking associated with firebox and 
boiler problems. 

In spite of the interest that has been manifested fail- 
ures continue to occur and on our own road we are trying 
to correlate the study of service failures with research. 
for example, our unfortunate explosion of passenger 





Fig. 2—The syphon and a portion of the crown sheet at point of rupture 


locomotive No. 1804 brought out forcibly the added fac- 

tor of safety which would be available by the use of mate- 

rials with higher strength at elevated temperatures. 
novel feature of this investigation. was the use of 


ingineer of Standards and Research, Denver & Rio Grande Western. 
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By Ray McBrian* 


color photography. Fig. 1 shows portions of the crown 
sheet, door, and sides of firebox syphons. It will be 
noted that the syphons display'a normal steely color ; the 
crown sheet and portion of the door show the discolora- 
tion from overheating. The origin of the failure was at a 
point adjacent to the combustion-chamber syphon and the 
highest point of the crown sheet. [Note: While the 
author’s original slides were in color, which is not repro- 





Fig. 3—The condition of the interior of the firebox is shown here 


duced here, the conditions he emphasizes are discernible 
in these illustrations.—£DITOR. | 

Fig. 2 shows the combustion syphon and portion of the 
crown sheet at the point of rupture. The reduction of 
area around the staybolt holes and the horizontal color 
line coincident with the fourth row of syphon stays may 
readily be seen. 

Fig. 3 is a photograph taken inside the firebox show- 
ing the combustion-chamber syphon, the back flue sheet, 
and the same portion of the crown sheet as that shown in 
Fig. 2. The discoloration shows down to the eighth row 
of flues indicating the extreme low-water condition at 
the time of the explosion. From the color line in the fire- 


513 




































































































Fig. 4—Upper left: Microstructure of portion of crown sheet involved 
in the explosion when heated to 1,350 deg. F.—Upper right: A com- 
parative piece of crown sheet heated to the same temperature—Lower 
left: A piece of the same sheet heated to 1,650 deg.—Lower right: 
Another piece of the same sheet heated to 1,800 deg. F. 


box and from the boiler dimension it has been calculated 
that the water level at the time of the explosion was at 
least 2,750 gal. below the bottom of the gage glass. Of 
passing interest it will be noted that the combustion- 
chamber syphon adds considerable structural stiffness to 
the crown sheet as shown in the manner in which the 
crown sheet sagged on both sides of the syphon. 

Color pictures made it possible to show conditions in 
this firebox after the explosion which could not have been 
shown by the use of black-and-white photography. 

The photographs show that the primary cause of this 
explosion was overheating from low water. Metallurgical 
examination and study indicates that by the use of a ma- 
terial with greater strength at elevated temperatures this 
failure might have been prevented. 

The microstructures found at various locations around 
the firebox showed that maximum temperature was 





Fig. 3—Cracks in a boiler seam as indicated by Magnaflux testing 
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reached at a point coincident with the origin of the explo- 
sion and established the maximum temperature as be- 
tween 1,350 deg. and 1,400 deg. F. 

Fig. 4 shows the microstructure of a portion of the 
crown sheet which had been heated to this temperature. 
For comparison, pieces of the crown sheet were heated 
to 1,350 deg. F., 1,650 deg. F., and to 1,800 deg. F. 

The effect on the microstructure of heating to these 
different temperatures, is shown and by comparison with 
these photographs the temperature to which the crown 
sheet had been heated was deterfnined. The structure 
obtained by heating to 1,350 deg. F. was almost identical 
to that shown in the crown-sheet sample. All of the 
micrographs were made at 200 diameters. 

To determine the strength of the crown sheet at the 
temperature at which it failed, tensile tests were made at 
1,385 deg. F. Tensile tests were also made of carbon- 
molybdenum fire-box steel at this same temperature, for 
comparison. The molybdenum content of the firebox 





Fig. 6—An etched cross-section of a riveted seam showing the sharp 
edges in the rivet hole 





Fig. 7—Section of sheet at the root of the thread showing a crack 
originating in the interior of the sheet 


steel was taken at this same temperature, for comparison. 
It was one-half of one per cent. 

The results of these tests indicated that the tensile 
strength of the crown sheet where it failed was approxi- 
mately 5,600 Ib. per sq. in., or only one-ninth the value at 
room temperature. The carbon-molybdenum firebox steel 
at this temperature had a tensile strength of 13,400 Ib. 
per. sq. in. or more than double the strength of plain 
carbon steel. To demonstrate that the reduction in 
strength due to overheating alone could cause the failure 
of this firebox, the following calculations were made: 


Pa2 


4 T2 
Where S = maximum working fibre stress, lb. per sq. in. 
P = boiler pressure, lb. per, sq. in. 
a = staybolt pitch, in. 
T = thickness of plate, in. 


A %-in. plate and a staybolt pitch of 4 in. give a work- 
ing stress of about 8,000 Ib. per sq./in. for 280 Ib. boiler 
pressure. 


Using the formula 
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From the elevated temperature tests it was shown that 
for the plain carbon steel the strength at 1,385 deg. F. 
was only 5,600 lb. per sq. in. or 2,400 Ib. per sq. in. 
lower than the working stress at that temperature. It 
was found then that the boiler pressure alone was suffi- 
cient ‘to cause a failure when the temperature of the 
crown sheet approaches 1,350 deg. F. Also, it was found 
that the molybdenum steel, due to its higher strength at 
elevated temperatures, would not have failed at this work- 
ing stress at 1,385 deg. F. 

The results of this investigation emphasize the necessity 
for recognizing the importance of the elevated-temper- 
ature strength properties of boiler and firebox materials. 

The importance of fabrication practices is further 
demonstrated as shown by the failure illustrated in Fig. 
5 which shows cracks in a section of a boiler-shell seam. 
These cracks are outlined with Magnaflux powder and 
indicated by white lines. The micrographs showed these 
cracks to be trans-crystalline, and this brings out the 
important point of properly identifying failures. 

It was found that these cracks originated at the sharp 
edges of the holes. Some had referred to them as em- 
brittlement cracks; the micrographs show they were 
trans-crystalline. This brings out the need for recogniz- 


ing the importance of removing all sharp edges from riv- - 


eted seams. 

Fig. 6 is an etched cross section of a riveted seam show- 
ing the sharp corners in the rivet hole and the deforma- 
tion of the plate from high caulking pressure. This prac- 
tice helps to provide the conditions necessary to get fail- 
ures from stress concentrations which can develop inter- 
granularly. 

Fig. 7 is of a section of firebox side sheet and staybolt, 
showing a crack originating in the interior of the sheet 
at the root of a thread where the stress is concentrated 
at a sharp corner. This etched section again demon- 
strates the need for understanding the elevated tempera- 
ture properties of both the side sheet and staybolt mate- 
rials. The side sheet was corrugated, indicating lack of 
the necessary strength under load at operating pressure 
and temperature. The effect of corrugation is to cause 
the threads to engage mostly on the fire side of the sheet. 
In consequence of such action the staybolt bears all its 
load at the last few threads. Since the head of the bolt 
is at a relatively higher temperature, the net effect espe- 
cially with the ordinary iron or steel bolts, is that the bolt 
is much weaker, due to its loss of strength from tem- 
perature effects. 

We have found that by the use of such an alloying 
element as molybdenum, we can secure an iron or steel 
alloy with increased strength at elevated temperature. 


Te Limit Car Types 
During Emergency 
(Continued from page 512) 


an inside length of 41 ft. 6 in., an inside width of 9 ft. 
6 in., and an inside height of 4 ft. 8 in. 

Gondola Car—Fixed Ends, with Drop Bottom—The 
designs, dies, and patterns for this 50-ton car are avail- 
able at the General American Transportation Corpora- 
tion (their drawings 5-1595 and 4-3599), and were 
built for the Illinois Central. They have an inside length 
of 41 ft., an inside width of 9 ft. 6 in., an inside height 
of 5 ft., and have 16 drop doors in the floor. 

Gondola Car—Drop Ends—Designs, dies, and pat- 
terns for these cars are available at the Bethlehem Steel 
Company to their drawings C-27425-C. They are 70-ton 
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cars and were built for the Lehigh Valley. They have 
an inside length of 52 ft. 6 in., an inside width of 9 
ft. 6 in., and an inside height of 3 ft. 6 in. The floors 
are wood. 


Mill Type Gondola—Drop Ends—This is a car, the 
design, dies, and pattern for which are available at the 
General American Transportation Corporation to their 
drawing 5-1608. These cars, which were built for the 
Atchison, Topeka & Santa Fe, have a nominal capacity 
of 70 tons, an inside length of 65 ft. 6 in., an inside 
width of 7 ft. 9 in., and an inside height of 3 ft. 6 in. 
These cars have steel floors. 


Flat Cars 


No designs of flat cars have been developed by the 
A. A. R. The designs which follow were selected by 
the committee after reviewing cars built during recent 
years. 


The first is a 50-ton car, designs, dies and patterns 
for which are available at the Pullman-Standard Car 
Manufacturing Company to their drawing 509-F-63-I. 
These cars were built for the Union Pacific. The length 
over the floor is 53 ft. 6 in., the width over the floor, 
10 ft. 6 in., and the height, rail to top of floor, 3 ft. 7% 
in. They have a wood floor. 


The second design recommended by the committee is 
for a 70-ton car the designs of which are available at 
the Greenville Steel Car Company to their drawing 
16393. They were built for the Erie and have a length 
of 53 ft. 6 in. over the floor, a width of 10 ft. 6 in. 
over the floor, and a height, top of rail to floor, of 3 ft. 
5 in. The floor is of wood. 


The third flat-car design recommended by the com- 
mittee is a 70-ton car built on a cast-steel underframe, 
the patterns for which are available at the plant of the 
General Steel Castings Corporation, Granite City, Ill. 
The cars were built to Pennsylvania Railroad drawing 
A402605C. The length over strikers is 50 ft., the width 
over the floor 9 ft. 3 in., and the height rail to top of 
floor, 3 ft. 5% in. The cars have a wood floor. 


The report of the Car Construction Committee, to 
which general arrangement drawings are attached, con- 
cludes as follows: “The foregoing recommendations 
have been submitted to the car builders who advise that 
the designs recommended do not present any difficulties 
in the matter of dies which they may be called upon to 
make in the event of the purchase of any of these cars. 
This has particular reference to the gondola car and 
flat cars as the car builders are now in possession of 
all dies for the box and hopper cars recommended and 
can without much difficulty prepare dies for the auto-box 
cars recommended. The car builders mentioned as hav- 
ing available designs, patterns, etc., for gondola and 
flat cars have all expressed their willingness to supply 
to other car builders the necessary drawings so that 


_they may construct cars to these same designs,” 


Smat_ But Busy Private RarLroaDs are being operated by 
the Army’s Quartermaster Corps in 168 posts, camps and stations, 
according to the War Department. These operations involve 140 
locomotives, 89 locomotive cranes, 1,481 cars operating over 563 
mi. of track. Of the total trackage approximately 497 mi. is 
standard gage, 52 mi. narrow gage and 14 mi. 5 ft. gage [the 
latter presumably refers to Army trackage in the Canal Zone 
which is so gaged to connect with the tracks of the Panama 
railroad]. The equipment of these railroads ranges from tiny 
narrow-gage locomotives to the 100-ton Diesel-electric switcher 
at Camp Blanding, Fla., which handles a standard freight train 
of 75 to 80 loaded cars. 
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Measurement of 


Stresses in Car Wheels 


Part Ij 


Sraric loading tests have always shown wrought steel 
wheels to have a large excess of strength to resist rup- 
ture but the effect of variations in manufacturing 
processes and of conditions of service under railway cars 
could not be thoroughly investigated by static loading 
tests. During recent years the railroads have stepped 
up the entire tempo of their operations and there has 
been an increasing need for a quantitative method for 
measuring the stresses in car wheels. 

Service conditions previously were not severe enough 
to raise any question as to whether the wheels were 
adequate as to strength and design but the advent of 
higher speed trains and the need for weight reduction 
has served as an impetus to the development of quanti- 
tative methods for stress measurement in wheels. 

The method described in this paper is basically that 
used by the National Bureau of Standards 1, 2, 3, * for 
studying stresses in bridges, airplanes and other struc- 
tures. The authors have applied the method to the study 
of stresses in car wheels, and during its use in the Re- 
search Laboratories of The American Rolling Mill Com- 
pany over a period of about six years, some modifica- 
‘tions have been made in the previously published methods 
which greatly reduce the labor of computation, and also 
increase the accuracy of the results in calculating the 
stresses in any direction, based upon the actual measure- 
ments. 

In the early stages of this development, it was neces- 


sary to make the computations by a graphical method - 


such as the one described by Osgood and Sturm. This 
was a slow method at best, although with experience, 
two men working together on computing and drawing 
could solve a rosette in 20 minutes. Later, a trigono- 
metric solution of the graphical method was developed 
which reduced the time to 10 minutes for only one man. 
Next came graphical charts, modified from those de- 
scribed by Stang and Greenspan,? which reduced the 
time to about 5 minutes per rosette. The slide rule 
developed by the authors now makes it possible for a 
single operator to compute rosettes at rate of about one 
a minute. 

The adoption of a proper technique is highly essential 
to accuracy and a full description is given of that which 
has been developed in this laboratory. 

Although the general theory is discussed in numerous 
texts on mechanics and the mathematical theory of elas- 

* Associate director and research engineer, respectively, Research Labora- 

— American Rolling Mill Company, Middletown, Ohio. 

rt II of this study will appear in a subsequent issue and will 
cover the practical ag ote of this method of analysis which is de- 
veloved theoretically in Part I. 

tw. R. Determination of Principal Stresses from stra’ 

Four Inter: e Lines 45- sa Raitt Bureau of Prades oh og oer 
Teieieres Te Bice x4. Mastin “Groenepan, Graphical Os 

rose an artin Greenspan, Gra tati if 
Stresses from Strain Data, Santee of Standard ds Jenteal of Rosa. Va. I 


19, Oct., 1937, R. P. 1034. 
bw. R. and Rolland G. Sturm, Determination of Stresses from 


Strains on seaceveting Lines and its Application to Actual Tests, 
Bureau a mag ee of Research, Vol. 10 May, 1933, R. P. 559. 
*A. reenspan, and W. R. Osgood, S of a Riveted 


a to Inner Flange. B f Sa d 
Research, Vi Vol. 21, Dec. 1938, K.P... Journal of 
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By Reid L. Kenyon and 
Harry Tobin* 


Application of a method for 
studying stresses in structures 
to the study of stresses in car 
wheels as used in the re- 
search laboratories of the 
American Rolling Mill Company 


ticity, the special cases involved in this method are usu- 
ally presented separately and it is assumed that the 
reader is fully familiar with the application of the theory 
to these special cases. Usually this results either in an 
incomplete understanding of the subject or at the least 
requires the assumption by the reader that the theory 
is probably correctly applied and he should take the cor- 
rectness of the deductions for granted. As far as the 
authors are aware, this is the first complete discussion 
in one paper of the theory and the working details for 
measurements of internal stresses by the “rosette” or 
“dyadic circle” method. 

The purpose of the authors in preparing such a com- 
plete presentation was to bring together in readable 
form the entire story of this method—its theory, and its 
technique. 

The requirements for a satisfactory method of deter- 
mining stress may be divided into those of a practical 
and those of a theoretical nature. It is of practical im- 
portance that the method should be accurate and repro- 
ducible, should be non-destructive so that it can be used 
to study the effect of service conditions and be easily 
and quickly applicable to the wheels to be studied, either 
in the laboratory, in the plant or -in railroad service. 
From the theoretical standpoint the method should be 
quantitative rather than qualitative, it should determine 
the combined stresses and the maximum stress, and it 
should determine the stresses at selected positions rather 
than give integrated results over the entire wheel. 

The methods that have previously been employed in- 
clude cutting the wheel into concentric rings or making a 
radial cut from hub to rim or combinations of these two. 
Differences between measurements made before and after 
cutting are taken as indications of the internal stresses 
in the wheel. Obviously, none of these methods meets the 
most important of the requirements that have been men- 
tioned; first of all they require the destruction of the 
wheel as a complete structure, they do not indicate the 
stress at selected points but “average” the stresses over 
large areas and finally they are not quantitative. Nore 
of these previous methods can be used to measure suc- 
cessive increments of stress change due to service oF 
other imposed conditions, and none of them gives the 
results of the combined stresses which are acting in dif- 
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ferent parts of the wheel (maximum stress and its direc- 
tion). The radial cut from rim to hub relieves some of 
the internal stress but not all due to the rigidity of the 
wheel section, and in any event it cannot separate the 
plate, hub, and rim stresses. Measurements across the 
radial gap in concentric rings are misleading due to bend- 
ing stresses which may result from stress gradients from 
inside to outside circumference of the rings. This con- 
dition has been observed and is illustrated by the results 
of a test described in the Appendix. 


Development of Method of Determining Stresses 


The development to be described consists, for the most 
part, in the application of certain principles of the mathe- 
matical theory of elasticity with mouifications to fit the 
particular problem in hand. For the benefit of the engi- 
neers and metallurgists who are in a position to apply 
the method to a study of stresses in wheels, we will 
present not only the practical points in the technique but 
also the underlying principle based on the above theory. 

This theory teaches that : 

1—In a simple rod subject to uni-directional stress 
(longitudinal tension) a strain measurement in a single 
direction (longitudinal) will adequately determine the 
magnitude of the applied stress. Although this applied 
stress produces the greatest strain in the longitudinal 
direction, there is a definite magnitude of strain in every 
direction. 

2.—The lateral movement caused by this longitudinally 
applied stress is usually expressed as a ratio of the 
lateral to the longitudinal strain. (Poisson’s Ratio.) 

3.—If a body is subject to the application of multi- 
directional stresses the effect of each one can be cal- 
culated separately from strain measurements made in the 
direction of the corresponding applied stress but the 
net effect of the simultaneous applications of several 
stresses can be determined only by the Theory of Com- 
bined Stresses. 

4.—The Mathematical Theory of Elasticity furnishes 
a basis for the determination of stresses in any direc- 
tion at a point in a body provided that suitable strain 
measurements can be made in three mutually perpen- 
dicular planes through this point. 
_ 5.—This usually involves experimental difficulties but 
it is often sufficient to determine the stress in all direc- 
tions in a single plane through the body (frequently 
one external surface). This is quite satisfactory when 
the applied stresses are in this plane and when the maxi- 
mum strain will be in the plane of the applied stresses. 

6.—The condition just referred to is known as “plane 
stress’ in which all applied stresses are parallel to the 
suriace upon which the strain measurements are made. 
The assumption that this condition is fulfilled, which 
seems quite justified in the cases to be discussed, sim- 
plifies the problem by limiting it to only two dimensions. 

7—When the condition of stress at a point is fully 
determined it is found that there is one direction in which 
the stress is maximum, in the algebraic sense, and that 
it is minimum, in the algebraic sense, in a direction at 
gh angles thereto. These are known as the principal 
stresses, 

8.—The principal stresses fully determine the state of 
stress in all directions at that point in the body and 
these principal stresses, in turn, can be determined from 
strain readings made on three or more co-planar gage 
lines which intersect at this point. 

The application of these principles from the Theory 
of Elasticity makes it possible to meet all the theoretical 
requirements for a satisfactory method of determining 
stresses. It gives quantitative values of stress at selected 
Positions corrected for the effect of simultaneously-act- 
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ing combined stresses and it should be possible to apply 
it non-destructively. It will be shown later that the 
practical requirements are also met. 

The pattern of three or more intersecting gage lines 
has been generally described as a “rosette” and this has 
given rise to the term “Rosette Method” to describe this 
procedure for determining the condition of stress at a 
point in a plane when subjected to plane stress. - 


Theory Underlying the Rosette Method 


In the following presentation one purpose has been 
to develop the theory underlying the rosette method but 
the main objective has been to work out modifications 
of the usual equations that would increase the accuracy 
of the results and at the same time result in greater ease 
of computation. 

In developing these equations it is necessary to con- 
sider the fundamental concepts of stress and strain in 
an elastic body. It should be remembered in all of the 
following discussion that all deformations are limited to 
the elastic range. The expressions for strain will be 
developed first. 

When a body is subjected to external forces it under- 
goes a certain amount of deformation which in general 
results in a relative displacement of any two points in 
the body. This displacement may cause the line joining 
the two points to (1) change in length only, (2) change 
in direction only or (3) change in both these respects. In 
a few simple cases the forces may be applied in a simple 
manner and the resulting strains can be easily defined 
and measured but in the case of bodies of complex shape 
the analysis of the strain becomes more complicated. 

A logical presentation requires an examination of the 
two simple cases first, followed by their combination. 
Let us consider first the case in which the line joining 
the two points changes only in length. This is called 
simple extension. 

In Fig. 1 the two points are O and b and the dis- 
placement of b to b’ is clearly the result of two simple 
extensions, one in the X direction and one in the Y direc- 
tion. The unit extensions are equal to du/d* and 
dv/dy respectively. Convention has adopted the symbols 
é, and ¢, to represent the unit extension or strain in the 
X and Y directions respectively, so we may write: 


du dv 








dx dy 


The case in which the line joining the two points 
changes only in direction is called shear. 

_ In Fig. 2 the two points are a and b and the line con- 
necting them changes from ab to ab’. The angle 7, is a 
numerical measure of the shear strain, which in this 
case is parallel to the Y axis (i. e., the Y direction). It 
is always small and therefore can be represented by the 
tangent of the angle. 


Similarly in Fig. 3 the movement in the X direction 
would be measured by the angle bcb’ which again could 
be represented by the tangent of the angle. 


du 


ig Te ere as bg wale ly rae GAS (3) 
dy ; 


The angles are measured in radians but since the 


values are small they are equivalent to strain in inches 
per inch if these are the units used. 
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Shear may occur in both the X and Y directions 
simultaneously and this more general case is illustrated 
in Fig. 4. 

The prism Oabc is distorted toOa’b’c’ which involves 
shear in both of these directions. The total shear is 
measured by the angle representing the difference be- 
tween angle a Oc’ and a right angle. This is the sum 
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Fig. 1 


measured by their respective tangents du/dy and dv/dx. 
But these quantities by equations (2) and (3) are the 
expressions for shear in the X and Y directions respec- 
tively. Therefore the total shear 


du dv 
Te we Ys rT Vo = aL Seite ek Eaten 
dy dx 








When the line joining the two points changes in both 
length and direction we have the most general case and 
the solution of this gives the components of strain at the 
point. These will be expressed in an equation of three 
terms. The first two give the simple extension in terms 
of the extensions in the X and Y directions and the third 
gives the shear component in both the X and Y direc- 
tions. 

In Fig. 5 the two points are O and b and it will be 
seen that when b is displaced to b’ the line Ob changes 
in both length and direction. For the development of 
the equations for the components of strain at the point 
O it will be convenient to take a very small prism whose 
base is shown in Fig. 5. The line Ob is the diagonal of 
rectangular base Oabc. 














Y 
b' 
dv ek dv 
ae=— Y b 
dy 
ic! 
eet: dv 
oe a -: 
Qo dx Cc 








In application of external forces which displaces b to 
b’ distorts this rectangle Oabc into the parallelogram 
Oa'b’c’ which does not have the same area as the orig- 
inal rectangle. 

The following conventions will be adopted in connec- 
tion with Fig. 5: 


— 


. The original dimensions of the rectangle Oabc will be taken 
as dx and dy and the original length of the diagonal ds. 

. The angle between OA and OX will be called a. 

. The projections of Ob’ on the X and Y axes will be 
dx + du and dy + dv respectively. 

. The projections of Ob’ on OA is Ob” and equal to ds + dR. 

. Since the angle b’Ob” is very small it can be assumed that 
angles bfg and Ob'f are equal to a. 

. The unit extension of the diagonal Ob will be called e,. 


nO ne WN 


From the construction, the component bb” of the dis- 
placement bb’ is equal to 


bb” = dR = bg + gb” = ducosa+ dvsina..... (5) 


The unit extension along the diagonal Ob is 

















dR 
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Fig. 3 


The next step is to express the strain e, in terms of 
the strain components along the X and Y axes. Although 
the area of the parallelogram Oa’b’c’ is, in general, not 
the same as that of the original rectangle Oabc, the 
deformation is the same as though it took place in two 
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steps; first, by two simple extensions, as in Fig. 1, into 
a rectangle of the same area as Oa'b’c’ and, second, dis- 
torted by shear, as in Fig. 4, into the parallelogram 
QOa’b’c’ as shown in Fig. 5. ; 
The component of the displacement bb’ in X direction 
is du and this is made up of simple extension of the 


Rail Mechanica! Engineer 
Sey DECEMBER, 194 
































a. 


ct (> @ ctr oc 


nme of WD 


a 7. ae 


ot 
~t 


“om 


C4 


aes] 








ken 


that 


dis- 


(5) 


. (6) 


ms of 
10ugh 
1, not 
>, the 
n two 


1, into 
ad, dis- 
logram 


irection 
of the 


| Engineer 
3ER, 194 


prism Oabc in the direction OX and a simple shear in 
the same direction. 

For each unit of dx there is a portion of du which is 
due to simple extension in the X direction. Analytically 
this is represented by the partial derivative, 5u/8x and 
the total displacement in the X direction due to simple 
extension would then be (8u/8*) dx. Similarly, for 
each unit of dy there is also a portion of du which is due 
to simple shear in the X direction which can be repre- 
sented by 8u/8y. The total displacement in the X direc- 
tion due to this shear is (8u/8y) dy. The total dis- 
placement in the X direction due to both simple exten- 
sion and shear is then expressed by the equation, 


bu bu 
du = —— dx + 
6x by 





By the same procedure the following equation is derived 
for the displacement in the Y direction, 


These values for du and dv can be used to get another 
expression for ¢4. Substituting them in equation (5) 
and then substituting the obtained value for dR in equa- 
tion (6) we get: 
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Fig. 5 
bu dx bu dy bv dy bu dx 
és = —.—cosa + —.—cosa + —.—sina + —.—sina.. (9) 
bx ds by ds by ds bx ds 
From the construction of Fig. 5 dx/ds = cos @ and 


dy/ds = sin «, Furthermore we may make 8u/8% = e, 
and §v/8y = e, since these are unit extensions in the 
: du bv 
X and Y directions. Also, — + — = Yev. 
éy ox 
Substituting these values in equation (9) 
€a = é2 costa + ey sin2a + Yey sinacosa ..... (10) 


To remove, the second power terms we can make the 
following substitutions in equation (10) based on trigo- 
nometric relationship of the functions of double angles. 


sina cosa = 1/2 sin2a 
cos?a = 1/2 (1 + cos 2 a) 
sin2a = 1/2 (1 — cos 2a) 
Which gives 
fa = 1/2 (@etey) + 1/2 (ee—ey)cos 2a + 1/2 Yey sin 2a ..(11) 
The unit éxtension along the direction OB in Fig. 5 is 
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obtained by substituting (90 deg. + «) for @ in equa- 
tion (11) 
és = 1/2(eetey) — 1/2 (ee—ey) cos 2a — 1/2 Yey sin2a .. (12) 
We now have expressions for the extension in any ele- 
ment making an angle « with OX (equation 11 or with 
~OY (equation 12) and the next step is to determine the 
shearing strain. The total shear may be considered as 
the sum of the simple shears in the A and B directions 
similar to the treatment of Fig. 4 and equation (4). 
In Fig. 5, b’b” may be considered as a component of the 
displacement bb’ The ratio of b’b” (=dQ) to Ob is 
equivalent to a simple shear in the direction OB. 

bb” = dQ 

ies Oe SEES ot OS Ram (13) 

Ob ds 
From the construction of Fig. 5 and the assumptions 
previously made, 


b’'b” = dQ = fg — fh = dv cos a — du sina... . (14) 
Substituting the values of dv and du from equations (7) 


and (8) in equation (14) and combining with equation 
(13) 








dQ bv dy bv dx 
Y= — = —.— cosa + —.— cosa — 
ds sy ds bx ds 
bu dx jue dy 
—.— sina — —.,— Sina........ (15) 
bx ds by = ds 


But from Fig. 5 d¥/ds = cos « and dy/ds = sin 4, so 
substituting and collecting terms, we have 


dQ bv bu 

Ys = — = — costa — — sin2a + ( — — — )sina cosa.. (16) 
ds bx by by ox 

To find the shear in the direction OA we can substitute 
(90 deg. ++ @ for 2 in equation (16) if we take into ac- 
count that this will be in the second quadrant where the 
signs of dx, cos a and tan @ are negative. Since the shear is 
represented by the tangent of an angle in the second 
quadrant it also is negative. 


bv hu 


bv bu bv Ou , 
-Ys = — sin®a - — cos2a — | — —- — } Sinacosa..... (17) 
6x by by ox 
or 
bu bv bv buy 
Ys = — cos2a —- — sin2a + —--—) sina cosa...... (18) 
by 6x by bx 


Adding equations (16) and (18) we obtain the value 
for the total shear in the directions OA and OB. 


bv) Bu 
"YaB =utm=2(—-= sina cosa + 
Sy 84 
bv Bu 
—+— ) (cos?a — sina)... . (19) 
jx OY 
bv 
But — = éy 
by 
bu 
—- =. tz 
bx 


2 sin a cos @ = sin 2a 
cos*a — sina = cos 2a 


bu su 
(-+ ~) =» 
tan X) 
Yas = (€y — é2) sin 2a + ey cos 2a........ (20) 


_ As previously stated, when the state of stress at a point 
is fully determined it’ is seen that it has a maximum and 


Therefore 
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a minimum value in directions which are mutually per- 
pendicular. Since equation (10) gives the unit extension 
as a function of the angle « with the X axis we can 
determine the angles which the maximum and minimum 
stresses make with the X axis by setting the first deriva- 
tive of this expression equal to zero and solving for the 
roots. 








€ = ée cos*a + ¢y sin®a + Yey sin @ cos a.......... (21) 
The first derivative of e with respect to @ is as follows: 
de 
—_ = (ey . éz) sin 2a +. Yay cos 2a PER oe. (22) 
da 
Let (ty — @e) sin Za + Yap 008 Zo = 0.5... (23) 
sin 2a = "Yxy 
Then - + Set a ae, SPRL ar a" (24) 
cos 2a Cy — ee 
Therefore 
—y Yxy 
tan 22 = —— —_—— and a 
ym € @2— ly 





Yxy 
— y¥% tart ( ) Sie Sia (25) 
C@r— Cy 


For a given numerical value of the tangent there must 
be, from trigonometric relationships, two angles 180 deg. 
apart and in equation (25) these angles are the two 
values of 2¢, 

This shows that there are two values for a which differ 
by 90 deg. and in such a case one must correspond to 
a maximum and the other a minimum value of e. These 
are the directions of the principal strains and since equa- 
tion (23) is identical with the equation for shear: (20) 
it will be understood that the shear must be zero in the 
direction of maximum and minimum strain. 

Equations (11), (12) and (20) give the components 
of strain in any two mutually perpendicular directions 
A and B which make an angle « with the X and Y axes 
respectively in terms of the displacements in the X and 
Y directions. If we assume that X and Y are the direc- 
tions of the principal strains we can derive expressions 
for components of strain in terms of the principal strains. 
Since the shear is always zero in the direction of the 
principal strains 7,. = 0 in this case. 

Under these assumptions equations (11) and (12) 
become 


€a = % (¢2 + Cy) + % (ee — ey) COS 2a:....... (26) 
és = % (ee + Cy) — % (Ce — Cy) COS 2@........ (27) 

If we add (26) and (27) we find 
5 Oe Be SO i i aS (28) 


This shows that the sum of the strains in any two mu- 
tually perpendicular directions must always equal the 
sum of the principal strains. Therefore, the sum of the 
strains in any two mutually perpendicular directions is 
always equal to the sum of the strains in any other two 
mutually perpendicular directions. It will be shown later 
that herein lies one of the great advantages of using 
rosettes with four gage lines consisting of two sets of 
lines mutually perpendicular. 


Continuing the assumption that the principal strains: 


are still in the direction of the X and Y axes we can 
determine the magnitude and direction of the maximum 
shear strain in terms of the principal strains which are 
now é, and éy. 

The equation for total shear in any two mutually per- 
pendicular directions A and B which make an angle a 
with the X and Y axes respectively in terms of displace- 
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ments in the X and Y directions is given by equation 
(20) as follows 


Yas = (éy — @z) sin 2a + Yey cos 2a 


But in this case the shear in the direction of the prin- 
cipal strains (X and Y) is zero and therefore this becomes 


‘Yas = (€y — Ge) Sin 2a.............. (29) 


This has a maximum value when « = 45 deg. in which 
case 


This shows that the maximum shear strain due to the 
principal strains is equal to their algebraic difference and 
bisects the angle between them. 

In the general case when the direction of the principal 
strains is unknown, equation (25) can be used to find 
the angle « which they make with the X and Y axes. 


Yev 
tin za = 
ez = ey 


It- will be more convenient if the quantity 7, can be ex- 
pressed in terms of strains measured on some other 
pair of mutually perpendicular gage lines whose direc- 
tions may be taken in general as A and B making an 
angle @ with some other pair of mutually perpendicular 
gage lines. 

Subtracting equation (12) from (11): 


Ca — Cs = (€2 — Cy) COS 24 + yey Sin 2a...... (32) 
From this it is seen that when « = 45 deg. 
Yey = €4 — Cp OF Yay = — (en — ea) ......... (33) 


‘In other words, if the two sets of mutually perpendicular 
gage lines make an angle « = 45 deg. with each other, 
the shear strain resulting from one set is equal to the 
difference in strains measured on the other set. 

We can substitute this in equation (31) to get: 


—(es — &a) 
et ie fee nh a 
(@2 — ey) 


Application of the Theory to a Rosette with Four 
Intersecting Gage Lines 45 Degrees Apart 


As discussed in the preceding section, there is a marked 
advantage in using a rosette with the gage lines located 
as shown in Fig. 6. If the gage lines are designated as 


Y\ 
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shown the strains measured can be denoted by ¢, eg, eg 
and e4. It will be seen that e,; and eg correspond to e, 
and @, and ég and eg to e, and ég, respectively. 

We can now write 


SE Ee gas ane (35) 


Keeping e4 and eg to designate the general case of strain 
in any pair of mutually perpendicular directions but sub- 
substituting ¢1, @2, ég and e4 for eg, ey and Y%,, equations 
(11) and (12) become 


ea = % (e3 + 1) +% (es — e€1) cos 2a 
eg —— 00) GIR: Bax. oe (36) 


—_— iy 


es = % (e3 + e1) — % (e3 — e1) cos 2a 
+ % (e4 — e2) sin 2a................ (37) 


It will be seen that the first term in each of these 
equations involves strain measurements on only two of 
the four gage lines of the rosette shown in Fig. 6. It is 
possible, however, to bring into the computation the 
measurements on the other two gage lines and thus in- 
crease the accuracy of the result by averaging the errors 
of all four measurements. 


Since eg + e, = @4 + ee we may substitute for 
Y% (eg + e,) in each of. these equations, the value 
—(e4 — é2) 


V4 (e, + eg + es + e4)*. Since tan 2a = 





(e3 —@1) 
and in this case a is the angle of the principal strains, we 
may also substitute in equations (36) and (37) the fol- 
lowing values for sin 2¢ and cos 2¢ which are obtainable 
from direct trigonometric relationships. - 




















—(e4 — e2) 
Sin Za* = Saab tacem op (37a) 
V (eg — e€1)2 + (e4 — €2)? 
—e 
cos 2a = < ee (37b) 
‘V (es — e1)2 + (ea — €2)? 
We then have for the principal strains 
ay [4 (e1 + e2 + e3 + e4) 
4V lee — ae ek Ss a (38) 
ee = [% (e1 + e2 + eg + e4) 
Vin nee a om (39) 


The next step is to develop an expression for the 
maximum shear in terms of the strains measured on the 


four gage lines. The general equation for the shear 
strain is 


yan => (€y — én) sin 2a ay G08 24 |. co. oe (40) 


If the principal strains are in the directions A and B as 
in the present case Y¥4g = 0 and as has been shown, the 
maximum shearing strains will be at 45 deg. from A 
and B. Since A and B are at an angle « from X and Y 
the maximum shearing strains will be at « + 45 deg. 
from XY and Y., Substituting « + 45 deg. for « in equa- 
tion (40) we get 


Ymax = (€y — Ce) COS 2a — Foy Sim Za............ (41) 


But cy = €1; @» = eg; and Y%yy = —(e4 — eg) 
"Ip practiyns és + é does not always equal e + és because of the human 
element handling the gage, unnoticed ; 


the at cles of dirt in the gage holes, or 
© slight error which is present in most gages. The value (ex: + e2 + 
- aN &) takes into pl meow all four gage readings and reduces the 
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Therefore : 

Ymax = (€1 — @3) cos 2a. + (¢4 — e2) sin 2a...... (42) 
Or: 

Ymax = — (€3 — €1) cos 2a + (e4 — e2) sin 2a 


Substituting equations (37a) and (37b) in (42) 





- 


Ymax = V (eg — €1)2 + (eq — €2)2.. 0... ccc cee wees (43) 


It will be noted that this same result would be obtained 
by subtracting the values for eg from e4 given in equa- 


tions (38) and (39). 


The Development of Equations for 
Combined Stress 


The conversion of the strain readings into the correct 
values for stress in different directions at the point O 
in Fig. 6 will be the next step. 

A unit tensile stress ¢, acting in the direction of the X 
axis will produce a unit elongation in this direction equal 
to o,/E, where E is the modulus of elasticity. This 
stress will also produce a lateral contraction which is 
proportional to the unit elongation in the X direction in 
the ratio of the constant m which is called Poisson’s 
ratio. The contraction in the Y' direction will be -mo,/E. 
Similarly a unit tensile stress cy acting in the direction of 
the Y axis will produce a unit elongation in this direction 
equal to o,/E and a unit contraction in the X direction 
equal to -mo,/E. 

2. If both stresses act simultaneously, the unit elonga- 
tions in the x and y directions will be 














Cz Moy 

e= “ ~ Sern SERA eon ae (44) 
Cy Moz 

6 = = - “pc Rema egies (45) 


Rearranging, we get, 
oz = ezE + mo, 
Cee Oe Me ss a an aR es (47) 


Substituting the values for o, and oy and solving for 
o, and oy we have, 





Equations (48) and (49) may be used to determine 
the combined stress resulting from any two strains at 
right angles to each other. To determine the principal 
stresses, the principal strains should be substituted in 
these equations. The principal stresses as already men- 
tioned are the maximum and minimum values of stress 
at the point O in Fig. 6 and are designated as o, and o, 
respectively. The maximum stress does not necessarily 
have the greatest numerical value but is highest in the 
positive sense while the minimum stress is lowest. Thus 
the maximum stress. could be -2000 and the minimum 
stress -8000 Ib. per sq. in. 

The next step is to get equations (48) and (49) ina 
form in which the strains measured on the four gage 
lines can be substituted instead of values of e, and éy. 
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Substituting the values of the principal strains from 
equations (38) and (39) in equations (48) and (49) 
we get new expressions for the principal stresses oy 
and oy». 








E 
= —— (» [12 (e1 + e2 + eg + e4) 
1—m? 

+ V (es — e1)? + (es — e2)?] 
m 

+ —[% (e1 + e2 + es + ea) 
2 

a V (es ae €1)2 + (é@4 sai €2)? 1) a ee ee (50) 


Which can be reduced to 


E (1 + m) 
oo. = ———_ (% —— (¢1 + eg + e3 + e4) + 
2(1 + m) (1 — m) 














V (eg — e1)? + (e4 — 2)? ) ... G51) 
Similarly 
; B (1 + m) 
o=— ( » — (e1 + e2 + e3 + €4) — 
2(1 + m) (1 — m) 
Vea F aaa? ). (62) 


The maximum shear stress oY is given as follows where 
G is the modulus of elasticity in shear and equal to 


E/2(1 + m) 
oy — GeY 


From equation (43) the maximum shear strain is sub- 
stituted in (53) to get 


E 








oy V (e3 — e1)2 + (e4 — €2)2...... (54) 


= Ot + ws) 


It was shown that the maximum shear strain due to 
the principal strains was equal to their algebraic differ- 
ence and it will now be shown that the maximum shear 
stress is equal to one half the algebraic difference be- 
tween the principal stresses. 

Subtract equation (52) from (51) 








E 
Gu — O» = -——— V (€3 — 1)? + (e4 — e2)?.... (55) 
a ee 
Therefore 
E 

Y% (ou. — ov.) = ———— 

2(1 + m) 
V (eg — e1)2 + (e4 — €2)? = dy ...: (56) 


This always gives the maximum shear stress in the 
plane of the rosette but it will be seen that when o, and 
Gp are of the same sign, one half of their difference will 
be less than the quantity 4% (0 —o,). This means that 
when o, and oc, are of the same sign there is a higher 
shear stress in the body than that in the plane of the ro- 
sette. By assuming the stress in the Z direction (perpen- 
dicular to the plane of the rosette) as zero and applying 
the reasoning developed above this greater “maximum” 
stress can be determined and will be in a plane at 45 deg. 

- to the plane of the rosette. 
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The Derivation of Equations for Stress 
in any Direction 
‘We will now derive the general equation for deter- 
mining the stress in any direction through the point O 
in Fig. 6. 
Using the form of equation (48) 


E 





4 = 


Coats Giese et Soc ol eel e og (57) 


1 — m2 


Substituting values of e4 and eg from equations (36) 
and (37) and using %(e, + eo + e3 + e4) in place of 
(e3 + @1) 


E ( 1+m 
1 ae a NO 





(e, + e2 + e3 + e) 


+ (e3 — e1) cos 2a — (e4 — e2) sin 2a ) eet age (58) 


The values of ¢1, ¢2, ¢g, and e4 are the strains measured 
on gage lines 1, 2, 3, and 4 of Fig. 6 by means of a strain 
gage. The readings are taken in dial divisions which 
can be converted to strain in inches per inch by the rela- 
tionship e = Kd where d is the number of dial divisions 
and K is the constant for the gage used. 

The laborious task of converting each deformation 
from dial divisions to units of strain can be avoided by 
the incorporation of the constant K in equation (58) 
and using the notation d,, de, dg, and dg to designate 
the number of gage divisions (difference between initial 
and final readings). All of the readings in the rosette 
must of course be made with the same gage. 

Equation (58) then becomes 


KE 
2(1 + m) 


( 1+ m™ 
2(1 — m) 


Ca, = 
(dy + do + dg + da) + (dg — di) cos 2a 


— (ds, — dz) sin 2a ) aia ato (59) 


This equation can be used to determine the stress at 
any angle « measured positive counter clockwise from 
the X axis. There are certain directions of particular 
interest for which it will be worth while to derive spe- 
cial equations for determining the stress; these are the 
directions of the gage lines in the rosette shown in Fig. 
6. For gage line 7 the augle « = +90 deg. and 2¢ = 
180 deg. 


KE 
+ ao) 


lt+m 
(—- (di + de + da + da) — (de — as) ) _ (60) 
2(1 — m) 


For gage line 2 the angle « = +45 deg. and 2a = 90 deg. 
KE 
2(1 + m) 


1+m 
(—— (dy + de + dg + da) — (ds — do) ) (61) 
2(1 — m) 


Railway Mechanical Engineer 
Mey DECEMBER, 194 













































—_ 


8) 


"xin 


ich 
ons 
ion 


58) 
iate 
itial 
ette 


2a 


. (59) 


ass at 
from 
icular 
> spe- 
re the 
1 Fig. 
a = 


_ (60) 


00 deg. 


(61) 











For gage line 3 the angle « = 0 
KE 
2(1 + m) 
1+m 
— (dy + do + ds + ds) + (ds — di) ) . (62) 
2(1 — m) 


v3 = 


For gage line 4 the angle @ = 135 deg. and 2« = 270 deg. 
KE 
2(1 + m) 
l+m 
(-—"* (d + de + dg + ds) + (ds — da) ) . (63) 
2(1.— m) 


C= 


Determination of the Direction of the 
Maximum Stress 


From equation (34) we can derive from the measured 
deformations on the four gage lines an expression which 
enables us to determine the angle a which the maximum 
stress o, makes with the X axis. 

This equation is 


—(es — éa) 
tan 28 = ————__———_ 


(€2— ey) 


The right hand side of this equation is a ratio of differ- 
ences in strains which are proportional to corresponding 
dial divisions (difference between initial and final read- 


ings). Therefore we can write 
—(d4—d2) —b 
tan 2a = ————_—— => — ............ (64) 
(ds —d1) a 


The angle « is measured positive counter-clockwise 
from the X axis (gage line 3) toward the maximum and 
while the numerical value of the tangent does not depend 
on the algebraic signs of the quantities on the right hand 
side of the equation it is necessary to take the signs into 
consideration in order to locate the angle. Fig. 7 will 
be of considerable help in this regard. The signs of the 
numerator and denominator are indicated on rectangular 
axes and the angle (2«) will fall in the quadrant cor- 








Numerator 
(+) 
I I 
Ben ominator Denominator 
(-) (+) 
bit WwW 
Numerator 
(=) 
Fig. 7 
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responding to the signs of these two terms. The location 
of the angle @ can then be readily determined. 


Working Formulas for Computing all 
Stresses in Steel 


The equations up to this point are all general in that 
they can be applied to any elastic material by substitu- 
tion of the proper elastic constants. When a large 
amount of work is to be done on one type of material 
for which these values are essentially unchanged it is 
advantageous to incorporate the elastic constants in the 
working equations. For high carbon steel the following 
have been extensively used and are as good as the experi- 
mental data can furnish. 


E = 29 x 106 lb. per sq. in. 
m = 0.3 
Also let (di + de + dg +ds4) = %, and (dgs—d,) = a, and 
(d4—de2) = b and (a2 +562) = cc, 


If these quantities a, b, and c, together with the above 
numerical values for E and m are substituted in equa- 
tions (51), (52), (60), (61), (62), and (63) it is found 
that considerable simplification is obtained. For example 


KE 
——_—_— = 11.15 x 106K 
2(1 + m) 
and 
1+m 
pnntintnnentmns 29 0:93 
2(1 — m) 


This gives the following working equations. 


Onna = TR.15 530 (0988 He) os. cat CA (65) 
Cate 11.15 x OK (0982. — c) 22... ke (66) 
ose TA 95 x. MOR (ORGR — a) oe he abe bon Sek (67) 
wg. = TLS x IPR. TOSS b) Ss es RS (68) 
on . = T1415 a: OK. (ORE +0) 2 Setaniee an (69) 
Oy an 14.15 AOR OS. +b) eee (70) 


Similar substitution in equation (59) gives the following 
equation for finding the stress in any direction «, meas- 


ured positive counter-clockwise from the X axis (gage 
line 3). 


oa = 11.15 x 10°K [0.93 +a cos 2a —b sin 2a]........... (71) 


The constant K will vary from gage to gage but when a 
large amount of work is done with one gage this constant 
can be incorporated in the above equations as a fixed 
value (in which case let 11.15 x 106K = K‘), 

The maximum shearing stress 


oy = Ye (ome — omin) when omax and min ate of opposite si 
Oy => Y% Omax OF ¥% Gmin when they are of the same sign, which- 
ever gives larger numerical value. 


The angle of the principal stress is given by 


mt)? bs 
tan 2a = ———_—__—_- = ——-- according to Fig. 7. 
(ds — di) a 


- (To be continued) - 
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EDITORIALS 





Our Prize Competition 


Don’t overlook the fact that the Railway Mechanical 
Engineer competition for the best articles on ways and 
means of improving mechanical department operations 
or practices to increase production and secure a larger 
use from the equipment and facilities, announced in 
our October number, will close on January 15, 1942. 
We are delighted with the wide interest that has been 
shown in the announcement of this competition. Cer- 
tainly there never was a time when it was more im- 
portant to eliminate waste and lost motion and speed 
up the productive capacity of our transportation sys- 
tem. Mail your article as early as possible and do not 
run the risk of its not reaching us by January 15. 


A Blow to 
Teehnieal Progress 


In this issue is an article describing a box-car design 
recently developed by the Chicago, Milwaukee, St. Paul 
& Pacific, from which 500 cars have been built. The 
car body is a completely welded structure and in its 
design are many unique features. This design is typical 
of the developments which have constantly been taking 
place on American railroads under our system of pri- 
vate enterprise which offers the minimum of restriction 
to the exercise of initiative and ingenuity on the part 
of every group in the field. 

Another article in this issue records the announce- 
ment of the Association of American Railroads of its 
proposed drastic limitation of the number of car designs 
from which orders will be placed by the railroads for 
general service during the present emergency. The an- 
nounced purpose of this proposal is to comply with the 
desire of the O. P. M. so that the latter, in turn, may 
be induced to be generous with the railroads and the 
car builders in their allocation of materials needed to 
effect the proposed increase in freight-car ownership 
to 1,800,000 by October 1, 1942. 

The conflict presented by these two articles is typical 
of the general conflict which must be faced by every 
democracy in time of peril. The strength of a democracy 
is measured by the willingness of its citizens to forego 
the exercise of cherished rights and privileges in the 
face of outside peril, and by their ability to regain the 
exercise of those rights and privileges when the emer- 
gency is over. 

A program of standardization such as that proposed 
by the A, A. R. will simplify the entire problem of pro- 
duction and allocation of steel, which plays so impor- 
tant a part in meeting the rapidly expanding demands 
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of our defense program. It will also simplify produc- 
tion problems of the car builders. To this there will 
probably be little dissent. But there will be much less 
complete agreement that the particular designs pro- 
posed are the best which could be chosen. In defense 
of them it must be said that no set of standards which 
are to be accepted without compulsion can be much 
higher than the least common denominator in the state 
of the art. 

The irony of the situation in which the raliroads find 
themselves is that much of the equipment that. will be 
purchased to meet the emergency will be far on its way 
to becoming obsolete before it moves a mile. If the 
cars built now under such a program could be disposed 
of when the emergency is over, their effects would be 
much less disturbing. But they will act like balls and 
chains on the progress of the railroads, preventing, for 
the better part of another generation, their benefiting 
from materials and methods of construction available 
now. 


Get What You Need 
While You Can 


Every railroad officer and supervisor who has any in- 
fluence whatsoever upon the selection and purchase of 
equipment used in the maintenance of motive power 
and rolling stock knows from long experience that the 
best time to get new equipment is when his road is “in 
the black” and the management is receptive to requests 
for the necessary expenditures. When traffic falls off, 
and with it, earnings, the natural inclination of man- 
agement is to curtail expenses, particularly expenditures 
for new equipment the pressing need for which has 
passed. ; 

There are, under present conditions, several rather 
negative attitudes on the part of railroad men concern- 
ing the acquisition of shop equipment which indicate 
that the problem is not being studied as carefully as it 
should be. There are those who assume—erroneously 
in many cases—that because the machine tool and shop 
equipment manufacturers are loaded up with defense 
orders it wouldn’t be any use of thinking about buying 
anything because it couldn’t be delivered anyway. So 
why bother? Another attitude is that under the prior- 
ities system—which seems to be a deep mystery to 
many railroad men—the O. P. M. wouldn’t let a rail- 
road have a machine or a tool if it needed it the worst 
way. Both of these, and many other, similar assump- 
tions are wrong in so far as ‘many of the things the 
railroad shops need are concerned. 


il Mechanical Engineer 
Railway Mec’ BER, 1941 
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Of all ef the negative thinking on the part of railroad 
men that by those who fail to recognize that the rail- 
roads are in themselves a defense industry, vital to the 
success of the entire defense program, is the most short- 
sighted of all. 

Certainly, many of the machine tools that a railroad 
uses are also needed by defense industries engaged di- 
rectly in the production of munitions for the Army and 
the Navy. It is but right that these needs should be 
met as quickly as possible and the established govern- 
ment agencies are set up to see that this is done. But, 
there are many other types of equipment not as dras- 
tically needed by defense industries on which railroads, 
or industry, can get surprisingly satisfactory deliveries 
—for these times. 

These things being true we raise the question : “How 
do you know what you can or can not get if you haven’t 
made any efforts to get it?” To the man who assumes 
that the manufacturer can not deliver: “How can you 
be sure what and when he can deliver if you make no 
effort to find out?” To the man who assumes that a 
railroad cannot get a priority rating high enough to be 
of any value we say: “How do you know what rating 
you can get if you haven’t made formal application for 
a rating?” Information that comes to us day by day 
offers convincing. evidence that many people in re- 
responsible positions in the railroad industry are not 
too well posted on ways and means of getting the things 
that are badly needed to maintain the high standard of 
rail transportation which has so far enabled the indus- 
try to break many all-time records. 

For almost 10 years the railroads did very little in the 
way of a program of shop modernization with the result 
that when the present emergency stimulated rail traffic 
and started putting the pressure on the shops the equip- 
ment in most of these shops, judged by the average age 
of all shop units, had reached an all-time low point in 
the scale of obsolescence. It is true that many shop 
tools have enjoyed a service life in years somewhat be- 
yond that reasonably to be expected in other industries, 
mostly because the usage, in machine-hours, for ex- 
ample, in the railroad industry has always been much 
lower than in many other industries. That is why a 
30-year-old machine may, in some cases, be in reason- 
ably good condition, from a mechanical standpoint, and 
still be obsolete from a production standpoint because 
it can’t compete with a modern machine. 

A next important factor is that for the past year the 
shops have been working under pressure and machine 
tools and other shop equipment have been in service 
one to three full shifts each day. At the present rate 
of use more of the service life of many shop units will 
have been used up in the current two-year period than 
would ordinarily be used in from six to eight such years 
as 1935 or 1936. All of this points to the fact that 
railroad shops are going to need new tools and shop 
equipment in from six months to two years from now 


more than they have ever needed them in.the past 20 | 


years if for no better reason than that they are wearing 
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out already obsolete equipment at a faster rate than at ~ 
any time in that period. 

There may. be those who feel that because deliveries 
are slow and prices are higher this is not the time to 
order the equipment that will soon be needed but we 
would like to pay our respects to the railway officer 
whose present practice shows that he faces a situation 
realistically. His decision is that he will now place 
orders for needed equipment under the most favorable 
terms possible with the full knowledge, born of years 
of railroad experience, that if he waits until prices are 
lower and deliveries are shorter it will probably be be- 
cause the time will have come when business has fallen 
off and, to use his own words, “Then try and get the 
management to approve an A. F. E.! No, I'll take 
mine now while the getting is good.” This, it seems 
to us, is a good policy for railroad men to adopt and 
for manufacturers to recognize. Early reports of shop 
equipment purchased during 1941 indicate that this par- 
ticular officer was not alone in the application of such 
a policy. 


Free Smokes 
For Broken Reeords 


According to “Steel in Defense,” a monthly leaflet pub- 
lished by the American Iron and Steel Institute, one 
steel mill in the Pittsburgh district has established the 
practice of passing the cigar box around each time any 
of its mill crews or departments sets a new production 
record. During June, July and August, so many new 
records were hung up, mostly on defense orders, that 
the company had to deal out 40,925 cigars, 16,450 packs 
of cigarettes, 500 stogies, and 192 packs of chewing 
tobacco. Non-smokers and non-chewers among the 
men divided up 339 Ib. of candy. 

The purpose of mentioning this practice of one of the 
steel. mills is not necessarily to suggest that railroads 
can or should adopt the idea and distribute tobacco in 
one form or another as an incentive for breaking pro- 


‘duction records at railway locomotive shops, car shops 


and engine terminals. Vital as is the need for steel 
today, however, is it not a fact that rail transportation 
occupies a position of even greater importance in our 
scheme of industrial production and national defense 
than does the manufacture of any single commodity? 
Assuming that this question is answered in the affirma- 
tive, as indeed it must be, is it not highly essential to 
increase the efficiency and stimulate production in every 
department of railway operation, including particularly 
the mechanical department which has the important re- 
sponsibility of keeping cars and locomotives in condition 
to handle the nation’s traffic safely and satisfactorily at 
all times? © 

Railway equipment-maintenance practices are pretty 
well standardized and doubtless some shops and engine- 
houses could be found throughout the country which 
have not benefited by the installation of a single new 
machine tool, or possibly even a new idea, in several 
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years, It may be said with equal certainty that no shop 
or enginehouse has been so successful in securing im- 
proved machinery and installing new methods that no 
further improvement is possible. Obviously, the pres- 
ent would be an excellent time for railway mechanical 
officers and shop supervisors to take an inventory of 
their maintenance facilities as regards both tools and 
personnel and see what can be done to improve both. 
One constructive step would apparently be to stimulate 
healthy competition between individual shops on the 
same railway to the fullest extent practicable and also 
to set up in each shop and sub-department measuring 
sticks by which its weekly or monthly performance can 
be checked with previous records, weak points in the 
equipment or organization discovered and more or less 
continuous improvement secured. Fortunately, well- 
developed campaigns of this nature are already produc- 
ing good results in the progressive mechanical depart- 
ments of a number of railways, so general information 
regarding what needs to be done and what results may 
be expected is not difficult to obtain. 

As pointed out in these columns many times before, 
the importance of the human reactions in any program 
of shop improvement can hardly be overestimated. In 
considering plans for increased output, reduced loco- 
motive or car days in shop and reduced unit repair 
costs, it is obvious that every means should be ex- 
hausted to attract the interest of the shop men who 
actually do the work and give them definite incentives, 
not necessarily to work harder, but to eliminate waste 
effort, use their heads to save their backs, develop all 
possible short cuts which can be put in effect without 
sacrifice of quality workmanship and increase their in- 
dividual and group efficiencies. 

The charge is often made with some degree of jus- 
tification that railway shop operations are pretty much 
“cut and dried,” often dirty and seldom mentally stim- 
ulating to the men in overalls who do essentially the 
same kind of work, day after day. Admitting the essen- 
_tial difficulty of the job, why would it not be possible 
to visualize and dramatize such operations as the fitting 


of locomotive driving rods, washing out boilers, or re- - 


pairing car trucks and show how, without this work, 
it would be impossible to feed or clothe the nation, or 
even move the guns, armament and troops needed for 
its defense? Railway men are not less aggressive, less 
progressive or less patriotic citizens than those em- 
ployed in steel mills, once their imaginations are 
aroused, and it is definitely the responsibility of railway 
mechanical managements to develop and seize upon 
every new idea which promises to impress equipment 
maintenance forces with the vital importance of their 
work, especially in the present emergency, and encour- 
ages them to greater individual efforts in its perform- 
ance. 

If “smokes” are needed to put railway shop and 
enginehouse forces on their toes, smokes they should 
have! If some other idea apparently will produce bet- 
ter results, it should be developed and put into effect 
without delay. 
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Why Were They Honored? 


A most unusual series of events took place early last 
June, when three universities in widely separated parts 
of our nation, bestowed honorary degrees upon the 
heads of three railway mechanical departments. — 

On June 6, George McCormick, general superin- 
tendent motive power of the Southern Pacific Company, 
was given the honorary degree of Doctor of Engineer- 
ing by his Alma Mater, Texas Agricultural and 
Mechanical College. Three days later Frederick W. 
Hankins, assistant vice-president of the Pennsylvania 
Railroad, was given the honorary degree of Doctor of 
Science by Bucknell University. On June 11,-K. F. 
Nystrom, mechanical assistant to the chief operating 
officer of the Chicago, Milwaukee, St. Paul & Pacific, 
was awarded the honorary degree of Doctor of Engi- 
neering by: Marquette University. 

Such things do not just happen. Degrees of this 
kind are not distributed carelessly. It is quite unusual, 
also, for such honors to be bestowed upon railway 
mechanical department officers. Why were these three 
men selected? What qualities do they possess; what 
have they accomplished to merit this distinction? 

The Railway Mechanical Engineer will attempt to 
answer these questions in a series of three rather inti- 
mate articles about these men. The first one, in the 
order of the date of the Commencement exercises, will 
appear in our next, or January, 1942, issue, and the 
other two in consecutive issues. We know that they 
will be an inspiration to all of the officers of the mechan- 
ical department, and particularly to the younger men 
who are starting in at the bottom of the ladder and are 
striving to improve themselves, so that they may qualify 
for greater recognition and advancement in the days 
to come. 


New Books 


MANUAL OF ORDINANCES AND REQUIREMENTS IN THE 
INTEREST OF AIR POLLUTION, SMOKE PREVENTION 
AND Fue, Comsustion. 176 pages, 6 in. by 9 in. 
Bound in paper. Official publication of the Smoke 
Prevention Association of America, Inc., 139 North 
Clark Street, Chicago, Ill. Price, Sixty Cents. 


This manual includes information for those interested 
in eliminating smoke and air pollution in our towns and 
cities. It includes a model smoke abatement ordinance. 
The greater part of the book is devoted to the proceed- 
ings of the thirty-fifth annual convention of the Smoke 
Prevention Association. Of special interest to rail- 
roaders are papers on Cyclone and Anderson Front 
Ends for Locomotives—Spark Arresters Without Net- 
ting by Leslie R. Pyle, Locomotive Firebox Company ; 
Railroad Smoke Problems and Stoker Firing by Sam- 
uel A. Dickson, fuel supervisor, Alton Railroad ; Grate 
Design and Its Influence on the Burning of Fuel and 
on the Abatement of Smoke by J. W. Hulson, presi- 


dent, Hulson Grate Company; and Abating Locomo- 


tive Smoke in Chicago by A. Deutch and S. Radner. 
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Standard Locomotives 
For American Railways 


To THE EpitTor: 

Standard locomotives have long been a favorite theme 
of those who believe that regimentation is synonymous 
with efficiency. Projects for the complete standardiza- 
tion of steam locomotives can be traced back as far as 
1840. While the earliest schemes were put into effect 
in England, three other countries, the United States, 
Germany and British India have engaged in the practice 
most extensively. 

If the benefits sought from the standardization of loco- 
motives are to be obtained, it is obvious that the standard 
designs must remain essentially unaltered during a con- 
siderable period of time. A study of locomotive history 
will reveal that the normal progress of railway mechanical 
engineering has permitted extremely few standardization 
programs to-survive more than six or seven years with- 
out drastic modification. In some instances, standard 
locomotives have become obsolete within five years after 
completion of the first drawings. Sooner or later, those 
railroads which have adhered most rigidly to standard- 
ized motive power have found that their locomotive stock 
has failed to keep pace with that of other companies who 
have pursued a free course. | 

Present-day advocates of standardization place great 
emphasis upon results achieved in Germany during re- 
cent years. The program in effect in that country since 
1925 is the culmination of a series of standardization 
schemes, the first of which was adopted in Prussia in 
1876. The existence of these earlier schemes did not 
prevent the accumulation of 210 different classes of loco- 
motives on the German railways by 1920. The present 
work has been carried out with characteristic Teutonic 
thoroughness and, incidentally, with much blaring of 
trumpets. Like everything else so far promoted by the 
Third Reich, it is an “unqualified success.” 

But if one studies the German locomotives very closely, 
he soon discovers an unusual amount of elasticity in the 
present standardization program. A half dozen new 
types have already been added to the sixteen originally 
planned for use on the standard gauge lines. The details 
of individual types have also been considerably altered 
from time to time. Consider, for example, the 4-6-2 
type fast passenger locomotives. Between 1925 and 
1938, no less than twelve different groups of “Pacific” 
type locomotives were built for the Reichsbahn. Each 
group consisted of anywhere from ten to one hundred 
locomotives. Most of them bore a close superficial re- 
semblance to one another, but there were fundamental 
differences in cylinder arrangement and internal boiler 
design, and many vital parts were not interchangeable. 
Few will need to be reminded that maximum inter- 
changeability of parts is the keystone of any standardiza- 
tion plan: 

Whether or not standard locomotives should be gen- 
erally adopted in America would appear to be a rela- 
tively simple problem. Only one question need be asked. 
Has the orthodox steam locomotive finally reached the 
point where no further improvement in design or con- 
struction is possible? If the answer is in the affirmative, 
then the time is ripe for a comprehensive standardization 
program. If, on the other hand, it is agreed that the 
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steam locomotive has not yet attained finality, then it is 
still possible to correct a motive power situation which 
has been aptly described as a “riot of individuality,” 
without simultaneously stifling the march of progress. 
The much discussed consolidation of American railroads 
into a small number of large systems, each with its own 
independent, able and wide-awake mechanical depart- 
ment, would result in the purchase of locomotives in far 
larger groups than at present, with a consequent ultimate 
reduction in the number of designs in service throughout 
the country. At the same time, the element of competi- 
tion which has assisted in the development of the best 
motive power in the world would be fully retained. 

The foregoing discussion has been confined entirely to 
the steam locomotive. Other forms of motive power 
have been purposely omitted, because it is felt that no 
informed individual would seriously propose the stand- 
ardization of either electric or Diesel locomotives at this 
stage of their evolution. 

W. T. HoeEcker. 


First Bead in Vertical Vee — 
A Difference of Opinion 


To THE EpiTor: 

The November issue of the Railway Mechanical Engi- 
neer has on page 491 an answer to a question about the 
first bead in a vertical vee weld using a coated electrode. 

It is my belief that the answer is very misleading. 
There is no reason, except lack of knowledge about how 
to manipulate, why the first bead in such a weld should 
look like a “bunch of grapes” or have-laps and slag in- 
clusions. It is perfectly possible to make a completely 
sound weld “vertical-up” with a flat smooth face by 
using the proper electrode and procedure. 

A “vertical-down” bead will usually have a very good 
appearance but if it does not have holes it will be un- 
usual; but what is worse, it will not have proper pene- 
tration. Even a skillful welder who can make an excel- 
lent “vertical-up” bead will not obtain comparable pene- 
tration in a down bead. We feel that penetration is 
extremely important and this is especially true of the 
first bead. 

We have made a good many tests in our laboratory 
with “vertical-down” beads using many types of elec- 
trodes and we have obtained neither satisfactory penetra- 
tion nor soundness. It is practically impossible to elim- 
inate pinholes in this procedure. 

The only reason for commenting on this item is that 
we think unsatisfactory welds will result from the use of 
“vertical-down” beads. Practices that lead to unsatis- 
factory results may lead to more restrictions on welding 
and there are already too many restrictions that cannot 
be justified. 

I would suggest that the one who asked for the in- 
formation have his foreman request the company furnish- 
ing the electrode he is using to send an instructor to 
show him how to make a “vertical-up” bead. All elec- 
trode manufacturers have such men available and nor- 
mally are anxious to cooperate. — 

L. E. GRANT, 


Metallurgical and welding engineer 
C. M. St. P. & P. 
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Improved Methed for Checking 


Alignment of Running Gear" 


Part Ii 


Tue alignment of driving wheels, engine trucks and 
trailer trucks is one of the most important functions of 
the back shop and has a profound effect on the avail- 
ability and maintenance cost of the locomotive through- 
out its life. These parts are basic elements of the loco- 
motive and its successful operation is dependent upon 
their proper adjustment and condition. 


Improper alignment results in many chronic defects 
which increase the time the locomotive is held out of 
service for repairs and which increase maintenance cost. 
Some of the most common defects resulting directly from 
improper alignment are: Locomotive does not track 
evenly and runs to one side causing uneven wear of tires 
and wheel flanges ; chronic overheating of main journals, 
crank-pin bearings and truck journals; excessive and 
uneven wear of hub liners, hub faces and journal bearings 
and excessive wear on crank pins and rod bushings. 

There are other defects which may result indirectly 
from improper alignment for which the causes are not 
always readily apparent and are often difficult to de- 
termine. 


The main frames are the foundation of the locomotive 
and it is extremely important that they be square within 
reasonable limits and that any slight irregularities be 
known and compensated for in the alignment of the 
drivers and trucks. Such conditions can be checked 
and corrections made only in the backshop where tools, 
facilities and time are available for performing the 
work in a proper and accurate manner. 


There are several methods in use for checking align- 
ment and squaring frames, practically all of which have 
some good points. The practice described here includes 
the best features of the several methods, is applicable 
to all types of modern locomotives and is as simple as 
possible consistent with producing accurate results. 


Method of Procedure 


The work of aligning driving wheels, engine and 
trailer trucks and laying off shoes and wedges may be 
classified into eight principal operations as follows: 
square and check the main frames for alignment; check 
the alignment of cylinders in relation to main frames; 
locate and square main centers; lay off shoes and 
wedges; check driver lateral to determine the thickness 
of the hub liners on the boxes; square and check the 
alignment of the engine truck; square and check the 
alignment of the trailer truck and tram the locomotive 
after the drivers are applied and make final check of 
alignment of axles, wheel centers and tires. 

If these operations are correctly performed and the 
necessary corrections made for irregularities found, the 
locomotive will be properly lined and squared when it 
leaves the shop and should be free of the troubles result- 
ing from improper alignment. 





_ * Abstract of a report presented at the annual meeting of the Locomo- 
tive Maintenance rs Association at the Hotel Sherman, Chicago, 


s 
—— 23-24, 1941. 
Part IJ will appear in the January issue. 
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Fig. 1—Arrangement of the various tools used in checking locomotive running gear 
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Fig. 2—Bracket for supporting the straight edge and a detail of the 
long straight edge 





side faces of that member, and is designed to allow 
lateral adjustment of the straight edge. 

The straight edges are set parallel to the frame on 
each side by means of spacer, or gauge, blocks at points 
A and B (Fig. 1) and are then clamped in the brackets. 
Next, measure distance between the outside edges of 
the two straight edges at A and B. If the distances are 
equal the frames are parallel. 

If these distances are not equal, set each straight edge 
in at the wide end, an amount equal to one half ‘the 
difference, so that the distances are equal. The straight 
edges are then parallel and are parallel to the mean 
center line of the frames. This operation is especially 
important. 

Measure the distance from the outside edge of each 
straight edge to the outside face of the fame at each ped- 
estal jaw. If all of these measurements on one side 
are equal, the frame is straight on that side. If they 
are not equal the frame is bowed, or sprung. These 
measurements are used to determine the thickness of 
the driving box hub liners required to obtain the proper 
alignment of driving wheels. 

To check the frames for squareness, set the head of a _ 
long T-square against the outside edge of one straight 
edge with the blade extending through the pedestal to 
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Fig. 3—T-square and try-square 


SQUARE AND CHECKING MAIN FRAMES 


The proper basis to work from in checking and align- 
ing the main frames is the mean center line of the frames 
themselves since they are the foundation of the locomo- 
tive and eontain the rigid wheel base. This basis is 
more satisfactory than others, including the fishtail tram 
or center lines through cylinders extended to the rear 
pedestals, as, with modern locomotives having a long 
wheel base and heavy frames, the chances of error are 
less and the results obtained are therefore more accurate. 

Preparatory to checking, the main frames should be 
assembled complete with cylinders, cross-ties, center 
casting, rear-end cradle, etc. They should be set level 
and supported in such a manner that the pedestal jaws 
are not sprung when the pedestal binders are removed. 
All frame surfaces at the pedestals should be clean and 
smooth as these are the primary working surfaces from 
which the check is made. The pedestal binders should 
then be fitted and applied. 

Che checking should be done from two long straight 
edges set parallel to the frames on each side as shown 
in Fig. 1. They should be supported ‘by suitable brack- 
ets in sufficient number to prevent sagging. A detail 
of the bracket used is shown in Fig. 2. It is clamped to 
the top rail of the frame, bearing on the top and out- 
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Fig. 4—Support for wire lines 
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the straight edge on the opposite side, as shown at C 
(Fig. 1). Move the T-square against the faces of the 
pedestal jaws. The frames are square if these faces 
bear evenly against the edge of the T-square across their 
entire width. Reverse the T-square and re-check. The 
check should be made at each pedestal. 

The alignment of the engine-truck center, radius-bar 
pivot, trailer-truck pivot, trailer-truck rocker plates, 
draw-bar pin hole and the rear buffer casting should be 
checked by means of a wire, D-E, shown in the side view 
of Fig. 1, stretched taut below the frames, on the center 
line. The wire should be located on the center line 
of the frames midway between the outside edges of the 


CHECKING ALIGNMENT OF CYLINDERS 


It is important that the cylinders be in proper align- 
ment relative to the main frames. The center lines of 
the cylinders should be reasonably parallel to the center 
line of the frames and the correct distance therefrom. 

This should be checked by running a wire center line, 
F-B, (bottom view, Fig. 1) through the bore of the 
cylinder and extending to the rear pedestal. Attach- 
ment at the rear pedestal should be made by means of a 
wire centering device, the detail of which is shown in 
Fig. 4, clamped to the binder. 

The lateral alignment of the cylinder bore is checked 
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Fig. 5—Laying off shoes and wedges 


straight edges at A and B. The location of this wire is 
accomplished by means of a plumb line from a T-square 
across the straight edges at A and B. The plumb line 
is set to the mid-point on the T-square, extending down- 
ward to the wire. In this case, particular care should 
be taken to see that the frames are cross leveled and 
that the T-square, across the straight edges is level. 

The alignment of the various points mentioned above 
should then be checked with reference to the wire center 
line by means of plumb lines. This will also provide 
for checking the alignment of the front extension and 
the rear frame cradle. If the centers of these points, 
such as the engine- and trailer-truck centers, draw-bar 
pin hole, rear buffer casting, etc., coincide closely with 
the wire center line, they are in correct alignment. If 
not, they are off center or the frames are sprung. 

The location of the trailer rocker plates should be 
checked by marking their centers and checking the dis- 
tance to the wire center line, which should be equal 
on both sides. Check the distance between the rocker- 
plate centers which should closely equal the drawing 
dimension. The tram distance between the trailer pivot 
center and the centers of the rocker plates, as shown, 
should be equal on both sides and should be the same 
as the drawing dimension. 

It will be noted that, in the method described, all 
checking is done with reference to the outside edges of 
the long straight edges which are set parallel to the 
mean center line of the main frame. This common basis 
for all checking operations reduces the chances of error 
and provides more accurate results than is possible when 
different bases are used for the various operations. 

Details of the long straight edges and the T-square 
used in this operation are shown in Fig. 2 and Fig. 3. 
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Fig. 6—Details of the back-gage 


by measuring the distance of the wire center line from 
the outside edge of the long straight edges at A and B 
and from the outside face of the frame at A. The for- 
mer distance should be equal at both locations and the 
latter should agree with drawing dimensions within 
reasonable limits. It is important that the cylinder 
center lines be parallel to the straight edges which are 
parallel to the center line of the frames, as the straight 
edges are used in locating and squaring the main centers. 

The vertical alignment of the cylinder bore is checked 
by placing straight edges across the top of the frames 
at A and B and measuring the distance between the 
lower edge of the straight edge and the wire center line 
at each location. These distances should be nearly 
equal and should also agree with the drawing dimension. 


LocaATING AND SQUARING MAIN CENTERS 


The main centers are the points from which all other 
driving box centers are located and from which the 
shoes and wedges are laid off. This controls the align- 
ment of the driving wheels. Therefore, the proper loca- 
tion of the main centers and their squaring with the main 
frames and cylinder center lines is very important. 

To perform this operation, set a T-square across the 
long straight edges, through the main pedestals, as shown 
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at G (Fig. 1). The front edge of the T-square ‘should 
be set back from the shoe face of the pedestal a distance 
equal to the thickness of the shoe plus one half the 
width of the driving box, as shown on the box drawing. 

If the frames are square, and with the head of the 
T-square set tight against the outside edge of the long 
straight edge, the distance from the front edge of the 
T-square to the pedestal face will be the same on both 
sides of the frame. If the frames are not square and 
the T-square is set to the correct distance from the ped- 
estal face on one side, the distance on the opposite side 
will not be equal. In this case, move the T-square for- 
ward or back, as the case may be, one half the difference, 
so that this distance on both sides is equal, and clamp 
the T-square to the long straight edges with C-clamps. 

Scribe a base line on the outside of the frame above 
the main pedestal a convenient distance from the top, as 
shown in Fig. 1. Set a try-square (shown at the right 
in Fig. 3) with one leg on top of the frame and the 
other leg extending downward with one edge against 
the front edge of the T-square. Where this edge of 
the try-square crosses the base line, prick-punch a point 
P. This is the correct location of the vertical center line 
of the main boxes, properly squared with the mean 
center line of the main frames and cylinders. Reverse 
the T-square and re-check. 


LayInGc Orr SHOES AND WEDGES 


In laying off shoes and wedges the vertical center 
lines of the driving boxes, other than the main, are lo- 
cated from the main centers P (Fig. 1), which have pre- 
viously been properly located and squared. This is done 
by first extending the base line through point P to all 
pedestals and then locating all other centers from P by 
means of trams set to actual side-rod length, which 
center points are then marked on the base line with a 
prick-punch, as shown in Fig. 5. 

Apply the shoes and wedges solidly against the ped- 
estal faces, holding them in place by means of turn- 
buckles. Then lay off main shoes and wedges from the 
main center point P, as shown in Fig. 5. When this 
has been done the other shoes and wedges are laid off 
from the centers marked on the base line and from the 
main shoe and wedge points as shown. 

The points marked on the outside faces of the shoes 
and wedges should be transferred to the inside faces by 
a back gage, the details of which are shown in Fig. 6. 

After machining, apply all shoes and wedges to the 
pedestals to check the box fit and see that the shoe-and 
wedge faces are parallel and in line with those of the 
opposite side of the frame. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
soluticn. All. communications should bear the name 
and address of the writer, whose identity will not 
be disclosed when request is made to that effect.) 


Applying Heavy Deposits 
On First Pass 


Q.—When brazing pistons, link blocks and many other parts 
that require a depth of bronze deposit I find I have to make 
several passes to reach the desired thickness. Is there a way to 
Gain this thickness on the first pass? ; 
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A.—The easiest way to acquire a heavy deposit of 
bronze on such parts is to place the part to be brazed in 
such a manner that it presents an angle or side-hill 
effect to the welder—about a 45-deg. angle is sufficient. 
When brazing link blocks or similar parts that are to 
be laid out after brazing, it is advantageous to have a 
square edge on the bronze deposit. Brazing a ¥4-in. wide 
strip up both sides of the part first will aid in doing 
this and also. makes it simpler to fill in the center to 
the desired depth. 


Rebuilding 
Brake Beam Ends 


Q.—It is standard practice in many shops to rebuild the ends 
of brake beams, brake hangers, and other worn parts. Can 
this be done so that subsequent machining or filing is not needed ? 

A.—Brake hangers, brake beams and other similar 
parts can be rebuilt so that no machining is needed. Be- 
fore attempting these operations secure a bushing similar 
to the one that will be used on the part. There is usu- 
ally a shoulder worn on brake-hanger posts and the ends 
of the brake beams that will give the welder a fair idea 
of the amount of metal needed to bring the part back 
to size. When an area some 2 in. sq. is welded slightly 
above the required amount, the welder hammers this until 
the test bushing slips over easily. This same process is 
carried out until the part is completely welded and ham- 
mered to size. 


Holding the Metal in 
A Heavy Weld 


Q.—Some welders have trouble holding bronze in the V when 
brazing on heavy work such as cylinders or locomotive frames. 
What can they do to improve their technique in an application 
of this kind? 

A.—The ability to hold large puddles of molten bronze 
in the V when brazing on heavy work comes with years 
of experience. This seems to be the only way of de- 
veloping this aptitude. 

A substitute method can be used. A number of strips 
of tank steel are cut %¢ in. thick by % in. wide and of 
a length suitable to reach to a point at least an inch on 
each side of the V. The pieces are bent to conform with 
the outside of the desired reinforcement. After the 
bronze weld is started, an assistant holds one of the 
strips across the V, the welder then fills the dam full 
and applies another strip, this one is filled and this carried 
on until the weld is complete. This method controls the 
bronze and keeps a quantity of expensive bronze off 
the floor. 


Renewing Worn Lugs on 
Driving-Box Cellars 

Q.—What method .of repair do you suggest for worn and 
broken out grease cellar lugs on locomotive driving boxes? 

A.—There are several ways of repairing worn out lugs 
on driving boxes. A simple and effective method is by 
cutting the worn lug through with the cutting torch—if 
the lug is worn through this is not needed. Place two 
narrow strips of asbestos paper in the bottom of the 
cellar pin hold and insert a new cellar pin. Heat one 
side of the remaining lug with the welding torch and 
hammer it over the cellar pin. The other side of the 
same lug is treated in a like manner. All that is needed 
is to build the lug back to the original thickness with 
a good grade of steel rod. When the welding is com- 
pleted hammer the lug into shape and strike the cellar 
pin a couple of good sharp blows, the asbestos paper 
will crumble and free the cellar pin so that it can be 
removed easily. This method leaves the right amount of 
clearance for the cellar pin. 
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Jim Evans, the roundhouse foreman, put a gang of laborers at work gathering and loading scrap 






(GOLD 
Is Where You Find It » 


It started before Japan snagged her by 
Walt Wyre 


sheepskin and let the wolf hair show. The 
United States was sending airplanes to 
China and scrap iron to Japan to shoot 
them down. Junk dealers became so busy loading scrap 
they didn’t have time to go get their relief checks. All 
of them bought new automobiles and some of them found 
it more profitable to bale their old jalopies along with 
other compressed cars than to trade them in. Maybe 
at that they are less dangerous when molded into shells 
than running around on the highways. 

Railroads took advantage of the booming market and 
started loading scrap fast as it could be gathered and 
gondolas spotted. Everything that looked like scrap and 
some that didn’t was loaded and shipped. In some places, 
hot wells were dredged for “killed” pins, bushings, and 
other metal that might be found in them. 

The S. P. & W. was no exception. At Plainville, as 
at other points on the railroad, Jim Evans the round- 
house foreman, put a gang of laborers at work gathering 
and loading scrap and kept them at it until even the 
division storekeeper couldn’t have found enough scrap 
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metal to make a sinker for a fishing line. 

In the meantime, England was yelling 
for more guns, more airplanes, more 
ships, and more of everything else that 
might be used to convince Hitler that writing a book is 
one thing and making boasts come true another. The 
U. S. decided we might need a couple of guns and planes. 
too. The result was that storekeepers :. once had an 
airtight alibi for material shortage. 

One day Jim Evans was in the roundhouse office try- 
ing to decide whether to use the 5094, that had.a badly 
cracked cylinder casting, or the 5087, that was long 
overdue for the drop-pit, to pull an eighteen-car soldier 
train, when machinist Jenkins came into the office. Jen- 
kins does the machinist welding in the shop at Plainville. 

“Say, Mr. Evans,” the machinist said.. “We havent 

ot enough bronze to build up all of the driving boxes 
for the 5093.” 

“Did you try the storeroom?”’ Evans asked. 

“Yes, sir,” Jenkins replied. “I got all they had. 
There’s still only about half enough. Do you-want me 
to start on them?” 
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“Just a minute.” Evans rose and walked over to 
the roundhouse clerk’s desk. ‘Tell the despatcher we'll 
use the 5094 on that soldier train. Now, Jenkins, let’s 
go see what we can do about those driving boxes.” 

The foreman and machinist walked through the round- 
house and to the welding booth in the machine shop. 
“That’s all of the bronze rod there is.” Jenkins pointed 
to a pile of half-inch square bronze electrodes. 

Evans shook his head and they both stood looking at 
the stack of electrodes. No argument about it, there was 
only about half enough to do the job. 

“Well,” Evans said, “we might cut some horse shoes 
out of boiler steel and weld them on the hub ends of 
the driving boxes. That would save enough bronze.” 

“Yeah,” Jenkins commented, “if we had the boiler 
steel.” 

“Guess you are right,” Evans said. “We haven’t even 
got steel for the boiler side sheets yet. Say, that gives 
me an idea! Let’s go to the roundhouse.” 

The two men walked into the roundhouse where the 
5093 stood looking very much torn down without drivers. 
The two badly corroded side sheets were lying on the 
floor beside the trailer wheels. 

“That should do it,” the foreman said half to himself. 

“You mean use them?” Jenkins asked. 

“Why not? The staybolt holes make them so much 
the better. You can weld right through the holes on to 
the driving box, then build up over the steel with bronze 
for a bearing surface. Let’s try it.” 

In the afternoori Evans went to the machine shop to 
see how Jenkins was getting along and found the scheme 


working nicely. Not only was he saving bronze but also 


doing the job in less time than usual. 

From the machine shop Evans went to the storeroom 
to see if some hoped-for material, including four cross- 
head gibs, had arrived. It hadn’t, and the foreman left, 
talking to himself. He stopped in the machine shop to 
look at the badly worn gibs. He knew by experience 
that building them up with babbitt wasn’t usually satis- 
factory. It just wouldn’t stay in. 

Suddenly he turned and walked over to the welding 
booth. “Say, while we are experimenting, let’s try some- 
thing else,” he said. “Come over here.” 

They walked over to where the gibs lay and squatted 
down on the floor as though getting ready to start a 
crap game. “Look here,”—the foreman pointed to a gib 
—‘build up each end with acetylene bronze to make a 
sort of dam, then weld a piece of front end screen in 
the bottom of the gib and have the coppersmith fill up 
between bronze with babbitt. The front end screen will 
reinforce the babbitt. Then we'll plane it to fit.” 

“Looks all right,” the machinist commented, 

That idea worked even better than Evans had thought. 
The gibs thus repaired ran better, particularly on worn 
guides, than did new ones. Evans was well pleased with 
himself when he left the machine shop and went to the 
roundhouse office, but John Harris, the roundhouse clerk, 
smothered the foreman’s good humor with a verbal 
blanket soaked with ice water. 

Despatcher just called,” Harris said. “He wants an 
engine quick to send to pull the soldier train. The right 
cylinder fell off the 5094 and scattered all over the right 


of way.” 

“I’ve been trying to get a cylinder casting for over 
two months,” Evans said dolefully. “Tell the despatcher 
well send the 5087.” 

Aiter Evans had arranged for the 5087 to leave, he 
went to the storeroom to find out if there was any hope 
of getting a cylinder casting soon. There wasn’t, and 
Evans left feeling like he would have to stand on tip-toe 
to look a snake in the eye. Pee 
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Next day Evans was talking to H. H. Carter, master 
mechanic of the Plains Division, about the situation. 

“There’s no use trying to rush a new cylinder cast- 
ing,” Carter said. ‘“There’s an old casting off the 5091 
at Sanford. It’s pretty badly cracked. If you can figure 
out any way to patch it, we might use it on the 5094. 
I’ll wire them to ship it to us.” \ 


Avrrer Evans figured out a method of building up the 
hub ends of the driving boxes for the 5093, it wasn’t 
long until they were ready to put the wheels under the 
engine. Steel for the side sheets arrived at about the 
same time. .Everything was going along very nicely 
until they were ready to put the bolts in the crank arm 
and discovered that there were no bolts and no ‘suitable 
material at hand for making them. The way it turned 
out, the stores department did Evans a good turn by 
not having the bolts. If they had, the foreman might 
not now have nearly two hundred feet of good quality 
round steel 134 inches in diameter. Evans wasn’t look- 
ing for crank arm bolts when he stumbled on the steel. 
He was looking for something to use for making a shaft 
for a 5 hp. motor. The motor bearing had been run dry 
of oil, causing the bearing to burn and score the shaft. 
They had new bearings for the motor, but if the shaft 
was turned the bearings wouldn’t fit and it was a case 
of making either a bearing or shaft. The foreman, hope- 
ful as a prospector looking for gold, went to the water 
service shop and found the shop locked. 

“The water service men are at the north well,” a 
laborer told Evans. 

Still hopeful, the foreman walked up to the wheel house 
and found two water service men and a helper installing 
a new pump in the well. He asked one of them about 
material for the motor shaft. 

“No,” ‘the water service man replied, “I don’t know 
where you could find anything like that if the storeroom 
hasn’t got it. We-haven’t got anything in the water 
service shop.” 

Evans turned to leave and suddenly stopped like a 
bird dog that had unexpectedly discovered a covey of 
quail. “What’s that?’ Evans pointed to a pile of round 
steel shafting stacked against the wall. 

“That’s the shaft out of the old pump,” the water serv- 
ice man said. 

“What are you going to do with it?” Evans asked. 

“Oh, scrap it, I guess,” the water service man said. 

“Not if I can help it.” Evans knelt and measured the 
shaft. “One and three-quarter inches—just right for the 
motor shaft and it’ll make dandy crank arm bolts,” he 
added. Except for worn places where the bearings had 
worked, the shaft was good as new. 

In addition to using some of it for the motor shaft 
and crank arm bolts, it was also used for making two 
valve gear pins that day and since has been a source of 
supply for some needed part almost every day. Evans 
had it hauled down to the machine shop and stacked 
against the wall by the hack-saw. 


Tue second-hand cylinder casting and the engine that 
needed it reached the roundhouse at Plainville the-same 
day and it was difficult for Evans to decide which looked 
the worst. There were two long, deep cracks in the 
back of the cylinder casting. As for the 5094, she had 
not let loose of her right cylinder without a struggle, as 
bent main rod and valve gear testified. A guide yoke 
end was broken. 

Even after the cylinder casting was unloaded, Evans 
walked around it two or three times trying to decide 
whether to try to repair and use it or not. If there had 
been any immediate hopes of getting a new one there 
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would have been no question. Reluctantly he decided to 
have a ‘try at it. 

The first thing he did was to have a mechanic chip 
out the cracks. ‘And be sure and chip them out deep 
enough to cut out all of the crack,” he told the mechanic. 

The next thing was a furnace for preheating the cast- 
ing and keeping it hot while welding it. The furnace was 
built of fire-brick and covered over with some scrap 
boiler steel with asbestos on top of the metal. Two steel 
doors were made for the welder to work through. 
Natural gas was used to heat the casting, one burner at 
the bottom on each side of the furnace. 

Before beginning to weld, the casting was almost hot 
enough to melt the bronze that was used for the job. 
The welder knew his stuff with an acetylene torch and did 
a good job of tinning the bronze to the casting and filling 
the V without blow holes or honeycomb spots. He built 
it up well above the adjoining surface so that the bronze 
could be chipped off and ground flush and smooth. When 
the welding was finished, the furnace doors were closed 
and the casting allowed to cool gradually. 

Welding the casting was only part of the job; putting 
it on was something else again. Evans, by this time 
accustomed to encountering shortage of material, wasn’t 
surprised when he found that there were no bolts at 
hand for applying the cylinder casting. This time he 
found the solution at the car department. An old style 
baggage car that had been in a wreck was being scrapped. 
The truss rods supplied material for making the round 
head 1%-inch splice bolts and 1%-inch saddle bolts 
and left some material for a future emergency. 


Fitting and bolting the cylinder casting was a consid- ° 


erable job, but the engine lacked a lot of being ready to 
run when that was done. The blacksmith did a nice job 
of straightening the main rod and valve gear. The broken 
guide yoke was welded and reenforced with a piece of 
steel which inake it stronger than ever. 

Evans had done so much contriving and using what 
had heretofore been called scrap material that every bit 
of metal became a potential source of material until 
proven otherwise. Steel from scrapped fire pans was 
used as liners on the shoe and wedge face of driving 
boxes, and it’s been months since a new piece of steel 
has been used for tank patches. Floating liners are 
saved and welded on top of shoes. Knuckle pin keys 
are made from old valve stems. Bronze hub liners from 
trailers, and engine trucks that are worn thin. are made 
to give additional service by welding sheet steel on the 
backs of the liners. Knuckle pins are made from old 
piston rods and even old arch bars are brought up from 
the car department to replace new material of a like size. 

Steel that might be crystallized from fatigue is given 
a new lease on life by normalizing and heat treating 
which is done in a gas fired furnace. Bolts and nuts 
’ that would have once been thrown away are turned in 
to the tool. room man who runs a tap through the nuts 
and a die over the bolts of all that are suitable to use 
again. By doing this in his spare time there is prac- 
tically no labor cost. 

The master mechanic has passed some of the ideas 
along to foremen at other points on the Plains Division 
and they are making use of them to conserve material 
and to relieve the burden on machine tools needed for 
the defense program. 

All of this didn’t come easy, and Jim Evans increased 
the current consumption of aspirin. Practice brings 
proficiency, it is said, and Evans has certainly had lots 
of practice figuring out how, figuratively speaking, to 
make bricks without straw and in some cases with very 
little mud. 

Then, too, sometimes the necessity for using material 
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may be avoided by proper methods, like when the left 
trailer wheel on the 5085 was noticed to be cutting. The 
5085 is a roller bearing engine, including the trailers, 
and it was apparently lined perfectly, but the left wheel 
continued to cut while the right wheel did not. It was 
not cut badly, but in just one or two more trips the 
wheels would have been removed and turned. Evans 
caught the condition before it was cut enough to take 
the gauge. He ran the engine over the drop-pit, dropped 
the trailer wheels and turned them around, figuring that 
the right wheel which was on the left side after the 
wheels had been turned around would perhaps start cut- 
ting, but the one on the other side would stop cutting. 
That is exactly what happened, except after the wheels 
were turned around the cutting stopped almost entirely 
and the trailers will apparently run just as far as they 
would if they had been turned in the wheel lathe. 

Evans has been pretty lucky and maybe there’s not 
so much luck to it either, keeping things going, but every 
once in a while, almost every day in fact, he runs up 
against a proposition that seems impossible to handle, 
and some of them are. That almost happened with the 
5080. 

Evans was figuring on using the engine next day and 
everything was going along about as well as could be 
expected. The foreman-.walked through the round- 
house and out to the machine shop and noticed the cross- 
head gibs all set up to be babbitted, but apparently no 
one was working on them. Evans went to find the cop- 
persmith that was supposed to be doing the job. He 
found the coppersmith doing some pipe work on another 
engine. 

“How you coming on the cross-head gibs for the 
5080?” Evans asked. 

“Haven’t got any babbitt,” the coppersmith replied. 

“None in the storeroom,’”’ Evans remarked rather than 
asked. 

“Not an ounce, and I’ve dug up every bit I can find 
anywhere. The last job I did I had to scrape the pot, 
then was a little short.” 

“Let’s go see what we can find,” Evans said. 

It seemed that search as they would, there was no 
babbitt anywhere. At the water service shop where 
Evans had hoped to find some of the metal the water 
service man said he was badly in need of babbitt him- 
self and was figuring on going to the roundhouse in 
search of some. 

“Maybe we might find enough car brasses at the car 
department that we could melt the babbitt off,” the 
coppersmith suggested. ; 

“That might be an idea,” Evans agreed. “You go on 
back and finish the job you were working on. I'll go 
down to the car department.” 

“No, since the defense program started we send our 
old brasses in almost as fast as we take them off and 
we haven’t got any babbitt. We don’t run any bearings 
here, you know.” 

Evans stopped at the storeroom on the way back and 
asked when and if some babbitt was expected. The 
reply was “next week, maybe.” 

The foreman went to the machine shop just about 
ready to give up. He walked around in the machine 
shop, then out the west door where there is a platform 
built of old channel iron laid on the ground. They have 
a portable gas burner there that is used for heating, meit- 
ing babbitt off, boxes, etc. For some time the S. P. & 
W. babbitted the hub end of driving boxes by fitting a 
piece of flat iron around the end of the box and fitting 
it with babbitt, then removing the piece of iron. Each 
time a box was rebabbitted the old metal was melted off. 

(Concluded on page 536) 
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Convenient Equipment 
For Magnaflux Testing 


Two devices for the convenient Magnafluxing of locomo- 
tive parts are shown in the illustrations, one consisting 
of a set of rolls used in testing driving axles and the 
other a convenient portable steel tray or stand for use 
in testing small parts, such as valve rods, piston rods, 
wrist pins, knuckle pins. etc. In view of the necessity 
for more careful and thorough checking of an increasing 
number of locomotive parts by this method, any devices 
such as those illustrated and now in use at the Atchison, 
Topeka & Santa Fe shops, Albuquerque, N. M., demon- 
trate their value in a very practical way. 

Referring to the view in which a driving axle is being 
Magnafluxed it will be noticed that the mounted wheels 
and axle are resting on a set of old valve-setting rolls 





Portable steel tray or stand 
which affords a quick and 
convenient way of, testing 
small locomotive parts by 
the Magnaflux method 
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which are air-operated through reduction gears and two 
drive shafts to the small rolls which support the driving 
wheels. Usually about three coils of wire are looped 
around the axle and a heavy electric current from the 
Magnaflux machine creates a magnetic field in the axle 
which causes the powder to show up clearly any surface 
defects or potential fractures. Inasmuch as the axle has 
to be examined minutely throughout its entire length 
and circumference, the valve-setting rolls enable this 
work to be done with the operator standing in one posi- 
tion and without the necessity of rolling the wheels and: 
moving the Magnaflux wire along the shop floor. 

For Magnafluxing the short rods and locomotive parts 
mentioned, the pipe-supported tray or stand is excep- 
tionally convenient and a great time saver. This stand 
consists of a piece of %-in. tank steel, 68 in. long by 11 
in. wide, flanged on either side enough to keep the small 
locomotive parts from rolling off and welded to a sup- 


Old valve-setting rolls pro- 
vide a convenient means of 
revolving locomotive driving 
wheels while Magnafluxing 
the axles 
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porting framework of 1-in. steel pipe, bent and braced 
to the shape shown. The height of the stand is 32 in. 
and two legs of the pipe are equipped with small rollers 
so that by lifting the other two legs, the device may be 
readily moved about the shop. Not only does this device 
save labor and time in handing the small locomotive 
parts while being tested, but it also saves Magnaflux 
powder which drops to the tray and can be collected for 
re-use after each group of locomotive parts is tested. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Repairing Tapped Holes 
In Boiler Sheets 

Q.—Is it satisfactory to repair the tapped holes in a wrapper 
sheet for the rigid taper-head staybolts of a locomotive boiler by 
plugging them with electric weld and drilling and retapping new 
holes ?—M. Z. 

A.—When the rigid taper-head staybolt threads in the 
wrapper sheet are worn and need renewing, the sheets 
should be retapped for oversize staybolts. When the 


e-a ath 


initial Size Tap : 











Method of Countersinking and Reducing 
Size of Hole by Electric Welding 











Finished Weld and Hole Retapped to initial Size 


The manner in which tapped holes in boiler sheets may be renewed 
by welding 
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maximum oversize thread has been used, the holes may 
then be welded and retapped to their original size, in the 
manner illustrated, provided no cracks, radiating from 
the staybolt holes, are found in the wrapper sheet. 


Heat Losses 
Due to Scale 
Q.—When a locomotive boiler tube becomes coated with scale, 
what heat losses are incurred due to the scale?—F. I. D. 
A.—Professor Schmidt of the University. of Illinois 
has given the following table for heat losses in boiler 








Per Cent Loss of Heat 
Thickness Soft Hard Hard 
of scale, Carbonates Carbonates Sulphates 

in. 

Yo 3.5 5.25 3.0 
Vo 7.0 8.3 6.0 
16, 8.0 9.9 9.0 
Yo 10.0 11.25 11.0 
Vg 12.5 12.6 12.6 
V4 15.0 14.3 14.3 
yy pat 16.0 16.0 

tubes due to various thickness of scale. There have 


been various other values given but these figures are 
considered authoritative by a good many engineers. 


Carbon Steel Rivets 
In Nickel Steel Sheets 


Q.—Would the efficiency of the longitudinal seam of a nickel- 
steel boiler be affected by replacing the nickel-steel rivets with 
carbon-steel rivets?—F. P. S. 

A.—The effect of replacing nickel-steel rivets with 
carbon-steel rivets in the longitudinal seam of a nickel- 
steel boiler would be to reduce the rivet shear from 
60,000 Ib. to 44,000 Ib. in single shear and from 120,000 
Ib. to 88,000 Ib. in double shear. To determine the actual 


_ effect on the efficiency of a given seam, the seam should 


be calculated using both values for single and double 
shear of the rivets. By calculating a typical example of 
a quadruple riveted butt and double strap seam, it shows 
that the efficiency of the seam is reduced from 91.4 per 
cent to 85.9 per cent when carbon-steel rivets are used in 
place of nickel-steel rivets. 


Gold Is Where 


You Find It 


(Continued from page 534) 


Evans looked around over the platform, but every 
scrap of the metal had been removed. The only piece 
he saw was a little sticking up in a crack between two of 
the channel irons. Every little bit would help.. He 
stooped and took hold of the finger of babbitt. It wouldn't 
budge. He pulled harder. He went to the blacksmith 
shop and returned with a small pair of tongs.. He 
reached down with the tongs, grasped the piece of bal- 
bitt, and pulled. It still wouldn’t budge. 

The portable gas electric crane was working nearly 
stacking some driver tires. Evans caught the crare 
operator’s eye and motioned for him to come. 

“Pick up one end of that channel iron with the crane 
hook,” Evans told the crane operator. 

Then the foreman saw why he could not pick up t1¢ 
piece of babbitt. It was part of a chunk that had run 
through the crack and down ‘under the channel irc». 
Evans got a couple of laborers to help and with the craue 
lifted up all of the channel iron floor. There wasn’: 2 
gold mine, but there was over a ton of babbitt that had 
over a period of years melted and run through the cra: ks 
in the channel iron floor. 
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Bireh Single-Car 
Testing Device 


The present type of single-car testing device is of rotary- 
valve construction and hence subject to scoring of the 
valve or its seat. This at times undesirably connects 
one on to another and gives a false indication, and 
the defect in the testing device is not discovered until it 
is itself tested in a specially-designed test rack. Since 
test racks are usually located only at main points where 
facilities are available for making repairs, the testing 
devices must be shipped to such points and returned 


1—Full release 
2—No. 74 drill orifice 
4—No. 65 drill orifice 





pressure is controlled by an orifice set in the union (2). 
The advantages of the new-type single-car testing 
device are said to include the following: 
(1) Leakage can be immediately detected at the local 
point and remedied at that local point without shipping 


to any main point for test-rack test. The device is 
charged, and after disconnecting it from the air supply, 
the gage is noted for any drop in air pressure, which in- 
dicates leakage. 

(2) If leakage exists, the device can be immersed in 
water while it is still charged with air pressure and the 
point of leakage will be located by rising bubbles. 

(3) Inasmuch as this leakage would usually be found 





5—5/ea-in. drill orifice 
6—No. 26 drill orifice 
7—%-in. drill orifice 


Birch single-car testing device now officially authorized for use in testing air brake equipment 


again, exposing them to damage in handling. Duplicate 
devices are also required to replace those en route to and 
from such repair points. 


To overcome the difficulties mentioned, T. H. Birch, 
> brake foreman, Chicago, Milwaukee, St. Paul & Pa- 
, Milwaukee, Wis., has designed a single- car testing 

= ice which has been thoroughly tested and recently 
authorized for use by the Association of American Rail- 
roads. Patent application has been filed. The functions 
of his new type tester are identical with the present 
A. A. R. standard device but, instead of having a rotary 
valve, the rate of reduction or increase in brake-pipe 
pressure is governed by separate and individual valves, 
Nos. 1, 2, 4, 5, 6, and 7, respectively. For instance, 
with No. 1 valve open and the other valves closed, this 


position is identical with Position 1 of the Westinghouse 
device. With No. 2 valve open and all other valves 
closed this setup is identical with Position 2 of the West- 


inghouse device; and with all valves closed it is iden- 
tical with Position 3. By opening No. 4 valve with all 
other valves closed, it is the same as Position 4; opening 
No. 5 valve with all other valves closed is the same as 
Posi'ion 5; and with No. 6 valve open and all others 
closed it is identical with Position 6. In opening No. 7 
valve with all others closed, it is the same as opening 
the °4-in. test4device cock. Positions 1, 2, 3, 4, 5, and 
6, with the 3+in. test-device cock refers to the positions 
obtained in the present A. A. R. single-car testing device, 
shown on pages 24 to 27 of the Westinghouse Instruc- 
ton Pamphlet No. 5039-4, 

In the new device, the rates of brake-pipe reduction 
are controlled by a ‘choke fitting with the proper-size 
orifice inserted in the nipples, to which the self-closing 
valves are attached. The rate of increase in brake pipe 
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in the rubber seats which are part of valves 4, 5, 6, and 
7, on the diaphragm which is a part of valves 1 and 2, 
correction can be made immediately by renewal of either 
the rubber seat or the diaphragm. The construction of 
these valves is such that, in order to renew the rubber 
seat in valves 4, 5, 6, and 7, it is only necessary to 
remove the cap nut, change the rubber seat, and then 
replace the nut. In order to change the diaphragm in 
valves 1 and 2, remove the four machine screws, then 


remove the bonnet and thereby expose the diaphragm. 
* * * 





No. 6 Gerlinger gesoline-operated lumber-handling truck and skids at 
the Missouri Pacific shops, Sedalia, Mo. 
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Air Brake . 
Questions and Answers 
AB-8, Empty and Load Equipment (Continued) 


35—O.—How many positions has the transfer piston? 
A.—Two. Closed, in which it remains on the upper 
seal. Open, in which it seats on the lower seal (cover 
gasket). : 


36—Q.—What does the piston do in the upper, or 
closed, position? A.—It-cuts off the load cylinder in 
empty position. 


37—Q.—What does it do in lower, or open, position? 
A.—It connects the brake-cylinder pipe to the load cylin- 
der in load position. 


38—Q.—Does the transfer valve open immediately? 
A.—Not until 20 Ib. empty cylinder pressure is built up. 


39—Q.—What brings about this delayed opening? 
A.—Spring 46 is of such a value that 20 lb. empty 
cylinder pressure is required to overcome it. 


40—Q.—There is a plunger (3) positioned on the 
transfer piston. What is its function? A.—It functions 
to control the position of empty cylinder check valve 47 
through transfer piston movement. 


41—Q.—W hat is the duty of the empty cylinder check 
valve? A.—With its spring it prevents back flow from 
the empty to the load cylinder. 


42—O0.—What is the duty of the release check valve? 
A.—With its spring it prevents the release from the 
empty cylinder until a predetermined initial release takes 
place from the load cylinder and controls the desired 
difference in pressure in the empty and load cylinders 
during release. 


The Strut Cylinder 


43—Q.—What is the purpose of the strut cylinder? 
A.—Its purpose is to measure the car truck spring de- 
flection and automatically condition the brake for empty 
operation when the car is less than half loaded, and for 
load operation when the car is over half loaded. 


44—0.—Where is it installed? A—On the end of 
the truck bolster (Fig. 8). : 


45—O.—Referring to Fig. 9, what parts are contained 
in the body portion and where is it fastened? A.—It is 
bolted to a bracket having two pipe connections and con- 
tains a piston equipped with a ring and piston rod. The 
rod is. connected through. the piston spring to a foot 
outside the body. 


46—O.—What is the normal position of the piston? 
A.—In release position it is up. 


47—Q.—During the recharge period, what movement 
occurs? A.—Air from the cut-off portion causes the 
piston to move down until the foot comes in contact with 
a piston stop on the truck. 


48—0O.—What determines the amount of travel of the 
psston im its cylinders? A.—This depends on the truck- 
spring deflection, inasmuch as the strut cylinder is 
mounted on the truck bolster, and the piston stop on 
the truck member below the truck spring. 


49—OQ —W hat is the relation of piston stroke to car 
load? A.—The piston stroke decreases as the car load 
. Increases, due to the fact that the piston is brought 


closer to the piston foot on account of the deflection of 
‘the truck spring. 


50—O.—With a car less than half loaded the setting 
should be determined as empty. How is this accom- 
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plished? A.—A port from the change-over portion and 
leading into the cylinder wall is exposed by the piston 
stroke under the above condition which admits air from 
the change-over valve. 


51—Q.—With a car more than half loaded, the setting 
should be determined as load. How is this accomplished? 
A.—The port is not uncovered due to the fact that the 
piston stroke is insufficient. The face of the change-over 
valve piston is now open to the atmosphere through the 
strut cylinder exhaust. 

52—Q.—At what brake-pipe pressure is the strut oper- 
ated to determine the setting? A.—Only at such time 
as the brake-pipe pressure is under 30 lb. 

53—O.—In view of this feature, how is the longevity 
of the strut cylinder parts affected? A.—There is no 
wear from truck vibration as the piston and foot valve 
is always retracted. 


54—0.—What indicates that the change-over valve is 
in empty position? When the empty brake cylinder pis- 
ton moves out alone. 

55—Q.—If the brake pipe has been depleted, recharged 
and an application made, what piston movement results? 
A.—Both cylinder push rods should move out; an indi- 
cation that the equipment is in load position. 

56—Q.—During the preliminary charging of the 
change-over valve, how does the brake-pipe air get to 
the slide valve chamber K of the cut-off valve portion? 
[Note: These references are to Plate 1—Operation— 
Eprtor.]| A.—Through the strainer and choke in the 
ABEL-1 pipe bracket and pipe 11 to the change-over 
valve bracket and choke 103 to the slide valve chamber. 

57—Q.—W hat holds it in this position? A.—Spring 
76 above cut-off diaphragm 72. 

58—O —What communications are open in this posi- 
tion? A.—Through passage 9 to the strut cylinder vol- 
ume and to chamber D on the face of latch piston 20, 
and to the upper side of strut cylinder piston 3 via pipe 9. 

59—Q.—At what point does the piston shoe contact 
the piston stop? A.—When sufficient air pressure is 
obtained to force the strut cylinder piston down, which 
is approximately 13 Ib. 


60—Q.—As it is necessary to obtain air in chamber A 
on the face of the large change-over piston on an empty 
car, how is this accomplished? A.—Due to the strut 
cylinder piston movement, the lower port in the side of 
the cylinder is uncovered. This permits a flow of air 
from the strut cylinder through pipe 4 in the change- 
over valve to the chamber on the face of the large change- 
over piston. 


61—Q.—Whait moves the latch 27 away from contact 
with the change-over piston? A.—This is brought about 
as the latch piston moves in and by means of angle lever 


62—Q.—When does this happen? A—When air in 
chamber D on the face of the latch piston. builds up to 
about 20 Ib. 


63—Q.—With the same air pressure now acting on 
the face of the two change-over pistons, what happens? 
A.—The piston moves to its empty position on account 
of the difference in the piston area. 

64—O.—During the release and full charge (empty 
position-Plate 2) what causes the cut-off piston and siide 
valve to move to cut-off position? A.—When the aif 
pressure beneath the cut-off-valve diaphragm is niore 
than 20 Ib., the diaphragm is deflected by its spring te 
sulting in movement of cut-off piston 66 and slide v:lve 
67 to cut-off position. Passage 9 is then connected to 
the exhaust port Af in the change-over piston via the 
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slide valve cavity. Air is thus vented from the strut 
cylinder, the face of the small.change-over piston and 
the face of the latch piston. 


Pneumatie Conveyor System 
Speeds Riveting Jobs* 


The accompanying photographs show a type of pneumatic 
rivet conveyor system developed by Clarence Reynolds, 
general foreman, boiler department, South Louisville 
shops of the Louisville & Nashville. Through the use 
of this device hot rivets propelled by compressed air can 
be shot through heat-resisting hose at a speed of 75 ft. 
a second for distances as great as 400 ft. horizontally and 


* Reproduced, in part, from the L. & N. Magazine. 










































General view of the conveyor system showing the manner in which a 
hot rivet is dropped into the receptacle 





The foot pedal arrangement, showing how the chamber is closed after 
the rivet is i 
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75 ft. vertically. Any size rivet can be conveyed, pro- 
vided the hose and conveyor gun are of the proper size; 
the equipment shown is for 5-in. rivets. 

After being heated, the rivet is placed head-first in a 
slotted metal tube coupled to the hose and positioned in 
a device that is connected to the compressed-air supply. 
The pressure of the operator’s foot on a pedal slides a 
jacket over the rivet, effectively chambering it and simul- 
taneously releases compressed air into the chamber. Gen- 
erally a pressure of about 85 lb. per sq. in. is used. 
Under the impetus of the compressed air, the rivet passes 
through the hose and drops into a stopping cup where 
it can be removed and applied. 

An advantage of this type of conveyor system is that 
rivets can be conveyed around corners and to places 
where it would be difficult to toss them without a relay. 
One rivet heater can supply as many as three widely 
separated riveting jobs at the same time. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Intermediate Line Card Final 
As to Axle Dimension 


The Western Maryland changed wheels on American 
Refrigerator Transit car No. 481 on account of an own- 
er’s defect, the wheel statement reporting second-hand 
axles of proper dimensions having been put in and re- 
moved, Subsequently, the Baltimore & Ohio removed 
the wheels and the axle previously applied by the W. M. 
on account of defects in both wheels and scrapped the 
axle because of a small wheel seat, the B. & O. applying 
new wheels and a second-hand axle in replacement 
thereof. The car owner forwarded both sets of repair 
cards to the W. M. in joint evidence under Rule 90 re- 
questing adjustments to cover charges connected with 
wrong repairs. The W. M. refused to recognize the 
B. & O. repair cards as holding the final authority of 
joint evidence and refused adjustment. The A. R. T. 
contended that the scrapped axle was necessarily re- 
moved by the B. & O. and replaced by a good axle in 
order to comply with the requirements of Section (a), 
Rule 86 and to avoid responsibility in perpetuating wrong 
repairs. The A. R. T. requested adjustment equivalent 
to that which would be billed against the W. M. if their 
defect card had-been issued in accordance with Rule 87 
including the difference in material value between sec- 
ond-hand and scrap axle ;.also labor and incidentals asso- 
ciated with repairing owner’s defects and the correction 
of wrong repairs according to the principal established 
in the third condition described in Interpretation (12) 
to Rule 107. In its statement of facts, the W. M. con- 
tended that in view of the original record of repair which 
established the fact that the axle applied was of the 
proper size, the B. & O. repair card could not. be con- 
sidered as joint evidence under Rule,90. The repairs 
were not made by the B. & O. until eight months after 
repairs were made by the W. M. and, for that reason, the 
W. M. would not consider the B. & O. as an intermediate 
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line under provisions of Rule 90. The W. M. requested 
clarification in connection with the proper application of 
Rule 90 in the use of a subsequent repair card as joint 
evidence: (1) Does the rule establish an indefinite time 
limit? (2) Extent of responsibility of road originally 
making repairs in connection with the case under dis- 
cussion ;.(3) Can a road be considered an intermediate 
line regardless of the number of times the car is inter- 
changed prior to repairs or is it the intent of the rule 
that the correction of improper repairs should be made 
on the first interchange movement subsequent to the date 
the original repairs were made? 

In a decision rendered January 31, 1941, the Arbitra- 
tion Committee stated that investigation of B. & O. 
wheel shop records. developed that the wheel seat 
measurement was taken before turning and without any 
allowance for metal that would be removed due to turn- 
ing. The car not having been home between the date 
the axle was applied by the W. M. and the date it was 
removed by the B. & O. Rule 90 governs and the con- 
tention of the A. R. T. is sustained—Case No. 1782 
American Refrigerator Transit versus Western Mary- 
land. 


Substitution of Truck Bolster 
Constitutes Temporary Repairs 


On September 23, 1939, the Illinois Central applied a 
second-hand cast-steel truck bolster to ear SDRX No. 
1884 to replace a broken pressed-steel bolster and ren- 
dered a bill against the Sinclair Refining Company in 
accordance with Rule 101, item 114 and Rule 104, Sec- 
tion L of the 1939 code. An I. C. defect card was not 
attached to the car for the correction of wrong repairs. 
The owners executed a joint evidence card and for- 


o 


warded it to the I. C. which company furnished defect 
card for labor only to the Sinclair Refining Company. 
That company took exception to the fact that the charge 
was confined to labor only, contending that certain un- 
desirable features of the cast-steel bolster rendered it un- 
suitable as a permanent repair. The Sinclair Refining 
Company contended that Decision No. 1745 covered a 
similar case in that a bolster unsuitable for permanent 
use under a car can be considered only as temporary re- 
pairs. The I. C., in its statement, justified the issuance 
of a defect card for labor only on the ground that it 
complied with their interpretation of Rule 88 and con- 
tended further that certain differences in dimensions be- 
tween the standard and the cast-steel bolster could have 
no effect on the service of the bolster as there are 
numerous cars in service, the bolsters of which differ in 
dimension in a similar manner. 

In a decision rendered November 14, 1940, the Arbi- 
tration Committee stated: “The joint evidence indicates 
that the bolster applied was unsuitable for permanent 
use under the car in question and can only be considered 
as temporary repairs. The principal of decision No. 
1745 applies. The contention of the Sinclair Refining 
Company is sustained.”—Case No. 1781, Sinclair Refin- 
ing Company versus Illinois Central. 


Low-Center Flat Cars 
Built At Sacramento Shops 


From the point of view of the car foreman and the car 

inspector, one of the most interesting jobs recently done 

at the Southern Pacific shops, Sacramento, Cal., was the 
(Continued on next left-hand page) 





Stack-drilling six web plates at a time with each of two radial drills at Sacramento general shops 
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175,000 MILES IN 
REFRIGERATOR CAR SERVICE 


CHILLED CAR WHEELS: 
During the 10 years 


Lowest cost per mile. since these chilled car wheels were 


Increased rail life. ; installed, improvements in design, 
Increased brake shee Wife. manufacture and inspection have 


Reduced machine shop costs. | set increasingly higher standards 
for all of the wheels we make. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ssn ic coicl rey ORGANIZED TO ACHIEVE: 
NEW YORK, N. Y. rIye* Uniform Specifications 
445 N. SACRAMENTO BLVD., A. a _ Uniform Inspection 
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building of 10 reinforced steel depressed-center flat cars 
required to haul oversize loads, such as the 57-ton marine 
boiler, illustrated. This car is 52 ft. long, weighs 66,000 
Ib., and has a nominal carrying capacity of 70 tons. The 
depressed center of'the car varies from 2 ft. 2 in. to 2 ft. 
6 in., above the rails, dependent upon the load. Owing 


to the heavy construction required to carry large con- 
centrated loads at the center of this car, also the relatively 
small number of units built, the cost per car is approxi- 
mately $5,000. 


According to an article published in the Southern Pa- 
cific Bulletin for November, the main items of the car 
body are the four longitudinal members (two center 
sills and two side sills) each of which had to be built 
up of plates and angles. As no steel plates of about 36 
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form a.single column. A narrower reinforcing plate is 
applied to the bottom of the side sills. 

The next step is to apply the transverse members (end 
sills, bolsters, crossbearers and crossties) to the center 
sills and to rivet the side sills to the ends of the trans- 
verse members. The last step in constructing the body 
is to rivet the floor plates to the various framing mem- 
bers and to weld the joints between the plates to obtain 
a continuous surface from end to end of the car. These 
plates have holes for the bolts securing the loads and 
other holes large enough for a man’s hand to permit the 
insertion of these bolts. 

It is the usual practice to design such cars for a con- 
centrated load of 70,000 Ib., or half the nominal capacity, 
loaded within a space of 3 ft. at the center of the car, or 
for larger loads up to 70 tons, properly distributed. 

When loading the first cars with marine boilers weigh- 
ing about 105,000 Ib., it developed that it was not feasible 
to apply supporting members which would spread the 
load over a larger floor area. It was, therefore, decided 
to reinforce all 10 cars so that the concentrated load at 
the center can be increased from 70,000 Ib. to about 
110,000 lb. This is accomplished by applying additional 
top and bottom chord members and other reinforcements 
to the two side sills. 






in. width and 52 in. length were available, each web 
plate of these sills was made of the following five pieces 
of plates, cut to the proper shape and then welded to- 
gether: Two end pieces, about 16 in. wide and sloped 
at one end, one center piece, about 16 in. wide and sloped 
at both ends in the opposite direction, and two small 
intermediate plates, from 3% in. to 5 in. wide, with the 
ends sloped parallel to each other. The resulting plate 
is 35%4 in. wide overall, with portions about 19% in. 
wide cut out at the ends and center. 

A row of holes is then drilled along the top and bot- 
tom edges of the web plates for application of the top 
and bottom chord angles.. About six plates are placed 
together and drilled at the same time. The holes in most 
of the remaining longitudinal members are punched in- 
stead of drilled, after a jig has been made which insures 
the proper spacing. When riveting the chord angles to 
the top and bottom of the web plates, these angles are 
straight and are first riveted to the depressed or center 
portions of the web. They are then heated and bent 
parallel to the edges of the sloped portions of the web 
and riveted thereto. The ends are then bent again and 
riveted to the horizontal ends of the web plates. The 
two center sills are provided with the necessary spacers, 
and a %-in. by 28-in. plate is riveted to the bottom to 
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Riveting chord angles to web plates in the process of building the heavy main sills of the car 





Southern Pacific low-center flat car carrying 57-ton marine boiler built 
in conjunction with the national defense program 
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TWELVE MORE 2-8-4’s 


FOR 








d PERE 
MAROUETTE 











One of twelve new high-speed, 2-8-4 type freight 
locomotives recently delivered to the Pere Marquette 
Railway Company by The Lima Locomotive Works, 
Incorporated. The excellent performance of the fifteen 
2-8-4 type locomotives that were delivered to the Pere 
Marquette by Lima during the latter part of 1937 con- 
vinced the railroad that locomotives of this type would 
be the most economical and efficient means of augment- 
ing their existing power to meet today’s traffic demands. 





Pere Marquette Railway Company 





WEIGHT IN WORKING ORDER, POUNDS 

















Tender 2/3 
On Drivers Engine Truck Trailer Truck Total Engine Capacity Loaded 
Front 56000 
277600 50900 Back 58000 442500 284800 
WHEEL BASE 
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High Spots in 


Railway Affairs... 


Profit in Suggestions 
From the Employees 


The Illinois Central has maintained an 
employees’ suggestion plan for several 
years. About two and a half years ago it 
made some changes which have consider- 
ably speeded up its productiveness. In a 
period of 27 months under the new arrange- 
ment, more than 38,000 suggestions were 
made, about 10 per cent of which were 
adopted. Some of the ideas are of a minor 
nature and such that the benefits cannot be 
measured in dollars and cents. Nominal 
sums are paid for such ideas, even though 
the benefits are intangible. Where sugges- 
tions results in savings and the profits can 
be measured, based on labor, materials, 
supplies, etc., awards are made approxi- 
mating 10 per cent of the net savings for 
the first year. The awards, which totaled 
$37,000 for the period mentioned, ranged 
from a minimum of $5, to a maximum of 
$1,863. One of the mechanical department 
employees has won 56 times since the be- 
ginning of the plan. Others, both male and 
female, are frequent repeaters. The em- 
_ ployee fills out a suggestion blank when he 
makes his recommendations. The system 
is administered by a small staff, under the 
jurisdiction of the assistant to the presi- 
dent, all of the time of the staff being con- 
centrated on this particular activity. 


Engineering 
Convention Exhibits 


Unlike the mechanical department associa- 
tions, which are restricting their annual 
meetings to those of their general or execu- 
tive committees, or are eliminating the 
meetings entirely, the railroad engineering 
associations continue to go merrily on with 
their conventions and also with their ex- 
hibits. The National Railway Appliances 
Association, which makes its exhibit in 
Chicago at the time of the convention of 
the American Railway Engineering Asso- 
Ciation, has just announced that next March 
it will utilize the 122nd Field Artillery 
Armory.. This is closer and more conveni- 
ent to the convention headquarters, and it 
will be possible to house all of the exhibi- 
tors within one large area. The promoters 
of the exhibit believe that there will be a 
considerable increase in- the number of 
companies that will exhibit next March. 


Steel Distribution 

Badly Administered 

Washington today controls the allocations 
of steel. Railroads, a vital factor in na- 
tional defense, are deeply concerned be- 


cause of the lack of steel for building 
freight cars and locomotives. John H. 
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Van Deventer, capable editor of Iron Age, 
and certainly an authority on steel produc- 
tion, pointed out to the Executives Club at 
Chicago a short time ago that, at an out- 
side calculation, not more than 40 per cent 
of the present steel producing capacity 
is required for defense purposes. “On the 
basis of our present ingot-producing rate, 
80 million tons,” he said, “the remaining 
60 per cent which should be available to 
non-defense industries amounts to 48 mil- 
lion tons, or enough to permit these non- 
defense industries to do business almost on 
their 1939 basis.” Again he said, “So long 
as we have at least 60 per cent of our pres- 
ent steel-making capacity theoretically 
available for non-defense business, the chief 
reason for anyone not getting at least some 
steel is mal-distribution. We have priori- 
ties, and having priorities in the way that 
we have had them, we have got ourselves 
into a mess, because priorities are being 
used as a substitute for planning.” 


Trans-Saharan Railroad 


The renewed hostilities in North Africa 
have done much to focus attention on the 
railroad now being built across the Sahara 
Desert by the Vichy government. The 
Railway Age in discussing why a railroad 
was decided upon, rather than highway or 
water transportation, refers to studies made 
by French experts in 1929 and 1930. A 
train hauling up to 3,000 net tons on a di- 
rect route, at 40 m.p.h., would require two 
crews of three men each to make the trip. 
A coastwise cargo vessel handling the same 
tonnage, over a round-about route and 
traveling at a speed'of 15 m.p.h., would re- 
quire a minimum crew of 15. The same 
load carried by highway trucks would re- 
quire 600 five-ton trucks and a minimum of 
1,200 drivers for the long journey. Esti- 
mated costs of transportation over the en- 
tire route would amount to from 300 to 1,000 
francs per metric ton by railroad, 7,000 to 
10,000 francs by trucks over a highway 
on the assumption that it would be paid for 
by the users as in the case of the railroad, 
and 12,000 francs by air. 


The Railroads’ Future 


In addressing the National Industrial Traf-_ 


fic League annual luncheon at Chicago, 
President Ernest E. Norris, of the South- 
ern Railway, spoke frankly of the prob- 
lems which confront the railroads. He em- 
phasized the fact that when “this insane 
world war” is over “the railroads will have 
to face new and desperate competition for 
whatever traffic there will be.” In con- 
cluding his address he said that “the rail- 
roads are going to lick the problems of 
tomorrow; the problems of depression, of 
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competition, of dwindling revenues and in- 
flexible expenses, of inequalities in the 
treatment of different forms of transporta- 
tion.” They will win out, he said, “partly 
because they have what it takes to do the 
job, the inherent strength, the resourceful- 
ness, the courage, the will, the talent. But 
it will be the co-operation of the nation’s 
shippers and the support of the American 
people that will really make this predic- 
tion come true.” 


Export Traffic in October 


The railroads, in conjunction with the 
government -and with splendid cooperation 
on the part of the shippers, are getting a 
high standard of productiveness from their 
freight cars. No longer, as was true in the 
first World War, are the freight cars being 
used for storage purposes. In October of 
this year 63,413 cars of export freight, 
other than grain or coal, were unloaded at 
Atlantic, Gulf and Pacific ports; this com- 
pared with 47,559 cars unloaded during 
October a year ago. There was also a 
very large increase in the amount of grain 
handled for. export, 3,232 cars being un- 
loaded in October of this year, as com- 
pared with 685 in the same month last. 
year. The A.A.R. reported that, “No con- 
gestion or delay to traffic exists at any of 
the Atlantic, Gulf or Pacific ports, due to 
the co-operation of the steamship lines, 
port authorities; exporters and shippers.” 


Passenger Traffic Progress 


The railroads, because of competition from 
other types of carriers, have suffered a 
heavy decline in passenger traffic during 
the past two decades. The introduction of 
streamline trains and the modernization of 
passenger equipment, with the speeding up 
of the service, turned the tide, so that the 
passenger traffic during the first two-thirds 
of 1941 was larger than the first two- 
thirds of any year since 1929, and in fact, 
was only 10 per cent smaller than in 1929. 
The Railway Age, in its annual Passenger 
Progress Number, not only stresses these 
facts, but points out that it was larger 
the first two-thirds of 1941 than in any of 
the entire years 1932 to 1935, inclusive, 
There is no question but what the improve- 
ments in the passenger service have had 
a profound effect in cultivating a better 
attitude toward the railroads on the part 
of the public. There is evidence, also, that 
this has been reflected in an increase 1 
freight traffic on the part of some of the 
shippers. The results have been inspiring 
to railroad management and have ur 
doubtedly conttibuted to increased activi 
ties on a number of roads in systematic 
research of traffic problems. 


Rail Mechanical Engineer 
way DECEMBER, 1941 




















The steam locomotive has always possessed a substan- 
tial latent power that has hitherto been unavailable. 
Now, this power is fully released by THE FRANKLIN 
SYSTEM OF STEAM DISTRIBUTION. 


In your new or existing Piston Valve Locomotives there 


is available 30 to 40% more horsepower for revenue 
work — simply by applying THE FRANKLIN SYSTEM OF 
STEAM DISTRIBUTION. 


This large increase is accomplished without increasing 


the size of the locomotive, fuel or water, boiler pressure, 
cylinder diameter, etc. Investigate the applicability of 
THE FRANKLIN SYSTEM OF STEAM DISTRIBUTION to 


your new or existing locomotives. 


} FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


in Canadas: 
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Among the 


Clubs and Associations 


New ENGLAND RarLroap CLuB.—Meet- 
ing December 9, Hotel Touraine, Boston, 
Mass. Speaker: Paul C. Dunn, Boston & 
Maine. Subject: Selection and Training 
of Railroad Supervisors. 


Car DEPARTMENT ASSOCIATION OF ST. 
Louis.—Meeting December 16 at 8 p. m. 
at the Hotel DeSoto, St. Louis, Mo. Elec- 
tion of officers and Christmas party. Award- 
ing of prizes for best short papers pre- 
sented during year. 


SOUTHERN AND SOUTHWESTERN RalL- 
way CiLus.—Meeting January 20 at the 
Hotel Ansley, Atlanta, Ga. Speaker: Ar- 
thur Williams, assistant chief engineer, in 
charge of Research Division, The Super- 
heater Company. Subject: Superheater 
Unit Research and Development. 


NortHwest Car MEN’s ASSOCIATION.— 
Meeting held December 1. Speaker: F. G. 
Moody, superintendent car department, 
Northern Pacific. Subject: Handling and 
Maintenance of Equipment in Connection 
with National Defense. 


Car ForEMEN’s ASSOCIATION OF CHI- 
caco.—Meeting December 8 at 8 p. m. at 
the La Salle Hotel, Chicago. Speaker: 
V. R. Hawthorne, executive vice-chairman, 
Association of American Railroads. Sub- 
ject: Keep the Wheels Rolling. 


WeEstTERN Rartway CLus.—Meeting held 
November 17. Speaker: Dr. Charles Cope- 
land Smith, National Association of 
Manufacturers. Subject: The American 
Way. 


EASTERN CAR ForREMAN’S ASSOCIATION. 
—Meeting December 11, Hotel Commo- 
dore, New York, at 1:30 p. m. Annual 
meeting for election of officers and 
directors. 


- Mid-west Air Brake Club To 
Hold May Meeting 


During the first week of May, 1942, the 
Midwest Air. Brake Club will hold a two- 
day meeting at Parsons, Kan. The pro- 
gram being arranged for this meeting is as 
follows : 

The Four-Position Pressure Retaining Valve 
and Its Upon Freight-Train Handling; also 
modification of present A . R.. three-position 
retainers to four-position type, by W. E. Vergan, 
general air brake supervisor, M-K-T. | : 

Visit to M-K-T shops at Parsons to view main- 
tenance of AB brakes in detail and shop work in 


Review of the development of the AB freight- 
car brake by Westinghouse Air Brake Company 


ves. 
ration of the H-6-V brake valve, by 
W. E, Vergan. 
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Locomotive air equipment repairs and mainte- 
nance at M-K-T shops, Parsons. 

_ Review of the development of the ET locomo- 
tive equipment; also a paper on A Method of 
Removing Oil and Water from Yard and Shop 
Compressed Air Plants, by New York Air Brake 
Company representatives. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
ee of mechanical associations and - railroad 
clubs: 


Attrep Rattway Suppry Assocration.—J. F. 
Gettrust, P. O. Box 5522, Chicago. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
—C. E. Davis, 29 West Thirty-ninth street, 
New York. Annual meeting Hotel Astor, 
New York, December 1-5. 

Rartroap Division.—C. L. Combes, Raiil- 
way Mechanical Engineer, 30 Church street, 
New York City. Railroad Division sessions 
at annual meeting of society, Hotel Astor, 
New York, December 4. 

Macuine SuHop Practice Division.—War- 
ner Seely, Warner & Swasey Co., 5701 Car- 
negie avenue, Cleveland, Ohio. 

Materiats Hanpiinc Division. —F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om anv GAs Power Drivision.—L. N. 
Rawley, Jr., Power, 330 West Forty-second 
street, New York. 

Fuets Drviston.—D. C. Weeks, Consoli- 
dated Edison Co., 4 Irving Place, New-York. 


ANTHRACITE VALLEY Car ForEMEN’s Assn.— 
Frank Kramer, 412 Hill street, Duryea, Pa. 
Meets third Monday of each month at Wilkes- 
Barre, Pa. 


AssocrIATION OF AMERICAN RArILroaps.—Charles 
Buford, vice-president Operations and 
Maintenance Department, Tiapepertelion 
Building, -Washington, D. C. 
OperaTinc Section.—J. C. Caviston, 30 
Vesey street, New York. 
Mecuanicat Division.—A. C. Browning, 
59 East Van Buren street, Chicago. 
PurcHAsEs AND Stores Division.—W. J. 
Farrell, 30 Vesey street, New York. 
Motor Transport Diviston.—George M. 
— 2 Transportation Building, Washing- 
ton, ‘ 


CanapIaAn Rattway Crus.—C. R. Crook, 4415 
Marcill avenue, . G., Montreal, Que. 
Regular meetings, second Monday of each 
month, except June, July and pagent, at 
Windsor Hotel, Montreal, Que. 


Car DepartmMEeNT AssociaTion oF St. Louis.— 
J. Sheehan, 1101 Missouri Pacific Bidg., 

St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, DeSoto Hotel, St. Louis. 


Car DepartMEeNT Orricers’ AssociaTion.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. 


Car Foremen’s Association or Cuicaco.—G. K. 
Oliver, 8238 S. Campbell avenue, Chicago. 
Regular meetings, second Monday in each 

month, except June, July and August, La 


Salle Hotel, Chicago. 


Car ForEmen’s Association oF OmanA, CouNcIL 

zauees Ane ee Ge 5 aks nao 

. &, Moran eat estern, Coun- 

cil Bluffs, Ia. Regular meetings, second 
Thursday of each month, 


(Turn to next left-hand page) 


Centrat Rartway Crus or BurFALo.—Mrs. M. 

. Reed, Room 1840-2, Hotel Statler, Buffalo, 

N. Y. Regular meetings, second Thursday 

of each month, except June, July and Au- 
gust, at Hotel Statler, Buffalo. 


EAsTeRN Car Foreman’s Assocration.—W. P. 
Dizard, 30 Church street, New York. Regu- 
lar meetings, second Friday of January, Feb- 
tuary (annual dinner), March, April, May, 
October, and November at Engineering So- 
cieties Bldg., 29 West Thirty-ninth street, 

ew York. 


INDIANAPOLIS CAR INSPECTION ASSOCIATION.— 
Singleton, 822 Big Four Building, 
Indianapolis, Ind. Kegular meetings, first 
Monday of each month, except July, August 
and September, in Indianapolis Union Sta- 
tion, Indianapolis, at 7 p, m. 


LocoMoTivE MAINTENANCE OFFICERS’ ASSOCIA- 
TION.—Secretary-treasurer C. M. Lipscomb, 
Missouri Pacific, North Little Rock, Ark. 


Master Borer Makers’ Assocration.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 


Mip-West Arr Brake Crus.—C. F. Davidson, 
secretary-treasurer, general inspector car de- 
partment, St. L.-S. F., Springfield, Mo. 


New EncLanp. Rartroap Cius.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each month, 
except June, July, August and September. 


New Yorx Rarrtroap Crus.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Thursday in each month, except June, 
July, August, September and December at 
29 West Thirty-ninth -street, New York. 


NortHwest Car Men’s AssocrtatTion.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ings first Monday each month, except June, 
July and August, at Midway Club rooms, 
1931 University avenue, St. Paul. 


Nortuwest Locomotive Assocration.—G. T. 
Gardell, 820 Northern Pacific Building, St. 
Paul, Minn. Meetings third Monday of each 
month, except June, July and August. 


Paciric Rartway Crus.—William §S. Wollner, 
P, Box 3275, San Francisco, Cal. 
Monthly meetings alternately in northern and 
southern California. ~ 


Raitway Crus or PittssurcH.—J. D. Conway, 
1647 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 


Rartway Fuet anp_TRAVELING ENGINEERS’ AS 
SOcIATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. 


Rartway Suppry MAnurActurers’ ASsociATION. 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. 


SouTHERN AND SOUTHWESTERN RariLway CLU3.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu 
ary, March, May, July and September. An- 
nual meeting, thi hursday in November, 
Ansley Hotel, Atlanta, Ga. 


Toronto Rartway Crus.—D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July: 
and August, at Reyal York Hotel, Toronto. 


Western Rartway Cxius,—E. E. Thulin, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. ar meetings, thir 
Monday in each month, except June, July, 
August, September, and January. 
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‘Tailor Made°’° 
YET STANDARDIZED! 



















a _Each Security Arch is “tailor made” to suit the 
* individual class of power in which it must func- 
ih, tion. But so effectively is Security Arch Brick 
standardized that only six different Security 
es Brick patterns are needed for more than 50% of 
at the Security Arch Brick used. 


N. This high standardization reflects the engineer- 

on ing and experience of the American Arch Com- 
pany. 

p: _ It simplifies the application of the brick arch and 

saves the stores department a vast amount of 

ner, trouble. 


< This foresight of the American Arch 
ri Company in adhering to standards is 
ex but one of the many ways in which the 

American Arch Company is serving the 
i railroads. 





ex- 
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ae There’s More to 
SECURITY ARCHES 
1B.— ; Than Just Brick 











AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 
Specialists 


= § HARBISON-WALKER 
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Refractory Specialists 
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A. A. R. Lumber Specifications 


AT a joint meeting of the Car Con- 
struction Committee of the Association of 
American Railroads and representatives of 
the lumber manufacturers, the following 
six suggestions were advanced, not with 
the thought of making them mandatory or 
permanent practice, but simply for the 
duration of the present emergency and to 
help solve the problem of securing lumber 
required for new equipment and repairs: 

(1) It is suggested that the demand for 
edge grain material be confined to sections 


requiring wearing material, and not be in- 
sisted upon for lining and interior roofing. 

(2) Require edge grain or heartwood 
only for the kind of wood and for the part 
of a car where either is absolutely neces- 
sary. 

(3) Some railroads order select grades 
for use in repairs instead of common 


grades as recommended in A. A. R. Speci- 
fication M-907-33. Under present condi- 
tions that procedure is undesirable. The 
supply situation in the lumber industry 
possibly would be better served if the com- 
mon grades were substituted for the select 
grades in the flooring, lining and inside 
roofing of repaired cars. 

(4) As an emergency proposition only, 
on new and existing cars where it is pos- 
sible, lining of double sheathed cars to be 
ordered in two pieces in varying lengths 
of six feet and up, and applied to suit 
nailing post spacing. This does not apply 
to single sheathed cars. In view of the 
present emergency this arrangement is 
brought to the attention of the individual 
railroads for such action as they see fit. 

(5) The “Use Classification” on pages 
4 and 5 of Specification No. M-907-33 pro- 
vides for several kinds of wood suitable 
for each detail part. Because so many 
railroads have limited their acceptable 
woods it is suggested that, in view of the 
present emergency, mechanical officers give 
consideration to other suitable woods 
shown in the specification. 

(6) Wherever it is practicable inspec- 
tion to be made by authorized lumber in- 
spectors at point of origin rather than at 
destination, also for railroads not equipped 
to make such inspection, that arrangements 
be made for such inspection by authorized 
inspectors of other railroads located in 
the vicinity of the district from which 
lumber is being shipped. The lumber 
manufacturers believe this will avoid re- 
jections at destination. This arrangement 
might be agreeable to some railroads un- 
der the present emergency and is a matter 
for a decision of individual railroads. 


President Approves Lease-Lend 

_ Measure 
Present Roosevelt has signed H. R. 
5788, the new lend-lease bill. As pointed 


out in the November Railway Mechanical 
_ Engineer, page 498, the measure includes 





an item of $25,000,000 for railway equip- 
ment and facilities to be used in the Mid- 
die East “theatres of war.” Hearings on 
the bill before the Senate appropriations 
committee fail to show any reference to 
this item in the upper house committee dis- 
cussions. 

The bill also includes an item of $69,385 
for the National Mediation Board. Some 
$55,000 of this amount will be used to re- 
imburse the board’s arbitration-and-emer- 
gency-boards account, from which will 
come funds to pay the expenses of the 
five-man emergency board now considering 
the wage-increase demands. The $14,385 
item will enable the board to employ two 
additional mediators and provide additional 
funds for travel expenses. 


Milwaukee 5,400-Hp. Diesel- 
Electric Freight Locomotives 


A 5,400-hp. Diesel-electric locomotive 
that has been delivered to the Chicago, 
Milwaukee, St. Paul & Pacific by the 
Electro-Motive Corporation, and has been 
placed in high-speed freight service be- 
tween Avery, Idaho and Othello, Wash., 
a distance of 227 miles. The locomotive 
replaces steam locomotives formerly used 
between the two electrified sections of the 
railway, and makes a round trip daily. 

The four units of the new Diesel are 
193 ft. in length and weigh 856,000 Ib. 
Each unit is equipped with a 1,350 hp. 
16-cylinder engine. The starting tractive 
force is 220,000 Ib. 

The locomotive is equipped with auto- 
matic boilers for heating trailing cars if 





The new 5,400-hp. Diesel-electric freight 





it should be used in passenger service, 
electric dynamic holding brakes, automatic 
air brake control, and audible and visual 
signals that indicate low lubricating oil 
pressure, hot engine water, hot journals, 
and wheel slippage. 


Ceiling Prices for Low-Alloy 
Steel Castings 


Prices for carbon and low-alloy steel 
castings, including “railroad specialties,” 
are prevented from going above approxi- 
mately current levels, through the issuance 
of a price schedule on November 14 by 
Leon Henderson, administrator, Office of 
Price Administration. The schedule, effec- 
tive November 15, provides that the maxi- 
mum prices shall be those that prevailed 
on July 15, 1941. 

Except for railroad specialties, these 
maximum prices will approximate those 
contained in the “Comprehensive Report of 
Price Lists of Miscellaneous Castings,” is- 
sued by the Steel Founders’ Society of 
America for the third quarter of 1941. 

Any miscellaneous castings for which 
prices are not determined by the “Compre- 
hensive Report” are to sell at not more 
than the July 15 prices, according to the 
schedule. Special provision is made for 
pricing of castings not previously produced 
by a manufacturer. Roughly, the castings 
involved fall into two groups: Railroad 
specialties and miscellaneous. The first in- 
cludes side-frames, bolsters, yokes and 
couplers, used in the running gear of rail- 
road freight and passenger cars. The mis- 


, 


locomotive recently delivered to the C. M. St. P. & P. 


by the Electro-Motive Corporation 
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cellaneous castings field takes in all man- 
ner of products. Steel scrap is the prin- 
cipal raw material in the production of 
carbon and low-alloy castings. 

The new schedule provides that applica- 
tions may be made to OPA to complete 
outstanding contracts at higher than ceiling 
prices in certain special instances. Sworn 
affirmations of compliance are required to 
be filed monthly. 


Equipment Purchasing and 
Modernization Programs 


Chicago, St. Paul, Minneapolis & Oma- 
ha.—This company has asked the Inter- 
state Commerce Commission for authority 
to assume liability for $1,210,000 of equip- 
ment trust certificates, maturing in 10 
equal annual installments of $121,000 on 
December 1 in each of the years from 
1942 to 1954, inclusive. The proceeds will 
be used as part of the purchase price of 
equipment costing a total of $1,621,000 and 
consisting of 500 40 ft. 6 in. box cars. 

Pennsylvania—As part of its contribu- 
tion to the national defense, the Pennsyl- 
vania is engaging in a most important and 
far-reaching program for the enlargement 
and improvement of its freight car supply. 
The program calls for the construction, 
during 1941 and 1942, of 11,876 new freight 
cars, and the complete reconditioning, by 
Class I heavy repairs, of approximately 
3,000 cars per month. This will add 9,600 
cars to the available supply by the close 
of the present year, and over 23,000 by 


October 1, 1942, just prior to the annual ° 


traffic peak. By that date, also, the propor- 


tion of freight cars under or awaiting re- 
pairs is expected to be reduced to 3.4 per 
cent, a minimum practicable working level. 


The program also includes the building 
of 25 locomotives and heavy repairs to ex- 
isting engines at the rate of 200 per month. 


In the 12-year period from January 1, 
1930, to the end of the présent year, in- 
stallations of new equipment on the Penn- 
sylvania will have totaled over 35,000 
freight cars and 336 locomotives. In the 
same period, the railroad has spent an ag- 
gregate of $667,500,000 on betterments, im- 
provements and additions to its general 
facilities for rendering service. 

The 3,000 repaired cars which the Penn- 
sylvania is turning out of its shops each 
month are, according to the railroad, in 
every respect the equivalent of new cars 
from a service and utility standpoint. Only 
those parts are preserved in the repair 
process which are capable of giving re- 
sults, substantially equivalent-to new and, 
n addition, all improved and modernized 
features are applied. 

Union Pacific—The enginehouse facili- 
ties of the Union Pacific at Ogden, Utah, 
are being extended and rearranged at a 
total cost of approximately $109,000 to 
accommodate the new large locomotives 


ely placed in service in this territory. _ 


ntract in connection with this work, 
unting to approximately $58,000 has 
been awarded the James Leck Company, 
Minne apolis, Minn. The work includes the 


“at iction of three track drop pits and 
@ table. 
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Pullman Trial Begins 
at Philadelphia 


On November 3 the federal government 
inaugurated an anti-trust suit against the 
Pullman organization in the United States 
District Court at Philadelphia, Pa., before 
a special three-judge “expediting” court 
composed of John Biggs, Jr., H. F. Good- 
rich, and Albert Maris. The suit (Civil 
Action No. 994) was first filed on July 
12, 1940, and refiled in amended form on 


v2 


July 22, 1941. It names as defendants 
Pullman, Inc., its wholly-owned subsidi- 
aries, the Pullman Company (operator of 
sleeping car service), Pullman-Standard 
Car Manufacturing Corporation (car 
building unit) and Pullman Car & Manu- 
facturing Corporation of Alabama (leases 
car manufacturing facilities to Pullman- 
Standard) and 31 directors and officers of 
these companies. 

Allegations specified in the amended 


(Continued on second left-hand page) 








Orders and Inquiries for New Equipment Placed Since 
the Closing of the November Issue 


Locomotives 
No. of 
Road Locos. Types of Locos. Builder 
American Steel & Wire Co......... 1 300-hp. Diesel-elec. Whitcomb Loco. Co. 
ee ay SRS Ce 2 os Se General Electric Co. 
altimore MO sien a mee culate oie 600-hp. Diesel-elec. ; 

4 £,000-hp. Diesel-elec. Electro-Motive Corp. 
Belt Rwy. of Chicago ............. 1 1,000-hp. Diesel-elec. Baldwin Loco. Works 
Chemical Warfare Arsenal:........ 2 65- _ Diesel- elec. General Electric Co. 
Chesapeake & Ohio ............... 10 2-6 Lima Loco. Works 
Chicago & North Western......... 1 1,000. : Diesel-elec. American Loco. Co. 

i 1 600-hp. Diesel-elec. 
Johns-Manville Service Co. ........ 1 380-hp. Diesel-elec. Whitcomb Loco. Co. 
Litchfield & Madison ............ 1 1,000-hp. Diesel-elec. Baldwin Loco. Works 
Lone Star Defense Corp. ......... 2 = 65-ton Dicaslcles. General Electric Co. 
Macon, Dublin & Savannah........ 1 1,000-hp. Diesel-elec. Baldwin Loco. Works 
Mississippi Export ............... 1 44-ton Thiseet oloc. General Electric Co. 
New Orleans Public a 3 660-hp. Diesel-elec. Baldwin Loco. Werks 
PERO DEGPQOONG © a6 ooo vss obs ec eae 4 1,000-hp. Diesel-elec. Electro-Motive Corp. 
1 600-hp. Diesel-elec. 

Richmond, Fredericksburg & Potomac 21 660-hp. _Diesel-elec. American Loco. Co. 
Southern Pacific .. 0.052.026. cena 3 44-ton Diesel-elec. General Electric Co. 
Uisshein Maa ices whe cook be 5 1,000-hp. Diesel-elec. Electro-Motive Corp. 


2 = 1,000-h 

1 25-ton 

2 ~~ Diesel-elec. 

1 Diesel-elec. 
BE SRA apne yk 202 2-8-8-2 

1 

1 

2 

8 


Weldon Springs Ordnance Plant... 
Western Pacific® 


600- -. Diesel-elec. 
80-ton Di 

45-ton Diesel-elec. 
600-hp. Diesel-elec. 


American Loco. Co. 
Atlas Car & Mfg. Co. 
General Electric Co. 
Whitcomb Loco. Co. 
American Loco. Co. 
Baldwin Loco. Works 
General Electric Co. 
General Electric Co. 
American Loco. Co. 


m Diesel-elec. 
iesel-elec. 


iesel-elec. 


Locomotive INQUIRIES 


Delaware & Hudson .............. 10-15 4-8-4 
WOMMONIURIR ooops vies 06 oss skin 1 

PAs PERU. CIO 5 a 65 oi Sony wise 1 
U. S. Navy Dept., Bureau of Sup- 

plies and AGUMUMED 55 i vhs ss5a503 1 


4,000-hp. Diesel-elec. 
Diesel-elec. 


Diesel-elec. 


FrEIGHT-CAR ORDERS 


No. of 
Road Cars 
Bessemer & Lake Erie............. 425 


Types of Cars 
90-ton hopper 1 
300 50-ton gondola 
200 50-ton gondola 


Builder 


Pull-Std. Car Mfg. Co. 
Greenville Steel Car Co. 
Pressed Steel Car Co. 


Bethlehem Steel oe ok uh eee he Sie ae 120 50-fon gondola Company shops 
Central of New Jersey ............ 50 70-ton cement hopper American Car & Fdy. Co. 
Chicago, Milwau vo Se. Paul & Pa- 

OS RSET Oe ia aie Nee aes 70-ton gondola Bethlehem Steel Co. 
5 A er ae ity es ie 1,000 50-ton coal Bethlehem Steel Co. 
Mathieson Alkali Works .......... 50-ton box American Car & Fdy. Co. 
Pittsburgh & West Virginia....... 5 Caboose Bethlehem Steel Co. 
Wabash Car & Equipment Co....... 25 70-ton covered hopper American Car & Fdy. Co. 


Freicut-Car INQUIRIES 





Aluminum Co. of America........ 100-200 70-ton hopper 
Mesta Machine Co. ............... 6 70-ton gondola 
Mexico Northwestern .........++-. 100 50-ton box 
National Rwys. of Mexico......... 200 50-ton tank 
Pittsburgh & West Virginia....... 100 50-ton box 
Ss ave Wee: 6a seep ewseus 101 50-ton box 
- ts 61 50-ton flat 
U. S. Navy Dept., Bureau of Sup- : 
plies and Accounts .........+.++. 0 50-ton box 
25-73 20ton flat 
Se What DOs c.563 soos ees - -ton flat 
s a r 25-75 20-ton gondola 
50-200 Box 
40° Gondola 
40° t 
25 Comb. flat and caboose 
PassEncer-Cark INQUIRIES 
riding’: i os ou. vi SSe bee asiosees Streamlined - Pass.-Train Car Equipment 


1For January, 1942, delivery. 


2For the Yunnan-Burma Railway in China. 


3 Federal court permniqnees received, For February and March, 1942, delivery. Cost, $485,000. 


4For the company’s own use. 


5 Army-Navy munitions board preference ratings of A-l-a and A-1-b sevigned to this equipment. 


6 For export to China. 


T Reported to be considering the acquisition of this equipment.. 














GM Diesel Switchers deliver year round dependable 
service with greater starting effort, superior flexibility, 
high availability, more work output, greater safety, 
smooth starts and stops for greater protection to cars 
and lading, lower operating costs — fuel — servicing — 
repairs — and fewer locomotives required to meet present 
day demands. 





Three 2000 Hp. GM Diesel Passenger Locomotives 
for “The Southerner” and four 4000 Hp. Diesels 
for “The Tennessean” and “The Crescents” pro- 
vide the finest in fast, luxurious, low cost transpor- 
tation with the utmost of safety and travel comfort. 
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SOUTHERN 


HE SOUTHERN recently stepped into the lead as the first Eastern railroad to adopt 
GM Diesel freight locomotives and to use Diesel power for all classes of service. 


GM Diesel freight Locomotives have already demonstrated remarkable reliability of 
performance, exceptionally high availability and the ability to haul greater tonnage on 
existing schedules or the same tonnage on faster schedules — resulting in marked reductions 
in operating costs .. . Never before in all railroad history has any type of motive power pro- 


vided so many possibilities for greater operating efficiency and economies as the GM Diesel. 


“DIESELIZE AND ECONOMIZE WITH GM” 








The Southern now has two 5400 Hp. 
GM Diesel Freight Locomotives in 
daily service. 





















complaint—all of which were categorically 
denied by Pullman—follow : 

(1) Defendants have secured a complete 
and unlawful monopoly of the business of 
operating sleeping-car services in interstate 
commerce over the railroads of the United 
States ; 

(2) Prices and terms charged by the de- 
fendants to railroads for sleeping-car serv- 
ices have been non-competitive ; 

(3) Prices and terms charged by the de- 
fendants to the traveling public for services 





Tue AmericAN Swepo Iron CorpPorA- 
TION, whose property was recently ac- 
quired by the present management, began 
operations on October 27 of this year. 
The company manufactures high-grade 
muck bars to specifications for staybolt, 


engine bolt and chain iron; low phosphor- 
ous melting bars; and skelp for pipe. The 
company’s main office and plant are lo- 


cated at Danville, Pa. and a New York 
office maintained at 230 Park avenue, New 
York City. Harold T. Henry has been 
elected president and Eugene Brandeis, 
vice-president of the new company. 


Obituary 


Danie. L. EusBAnk, president of the 
D. L. Eubank Company, a railway supply 
sales agency, died at Atlanta, Ga., on No- 
vember 24. Mr. Eubank was born at 
Churchville, Va., on November 24, 1869. 
He began his career in 1888 as a section 
laborer on the Chesapeake & Ohio and 
later served successively as locomotive 
fireman and engineman on that road until 
1903. In that year he was appointed road 
foreman of engines. In 1911, Mr. Eubank 
left the railroad to become a service engi- 
neer of the Galena-Signal Oil Company 
and in 1919 was promoted to district man- 





General 


Frepertck T. H. James, assistant to 
chief of motive power of the Delaware, 
Lackawanna & Western, has been promoted 
to chief of motive power, with headquarters 
as before at Scranton, Pa., to succeed Ed- 
_ ward E. Root, who requested a leave of 
absence because of ill health. A photo- 
graph of Mr. James and a biographical 
sketch of his railway career were pub- 
lished in the July, 1 1941, Railway Mechan- 
ical Engineer, in connection with his ap- 
pointment as assistant to chief of motive 
power at that time. 


Shop and Enginehouse 


~~ A. G. Watprupe, general foreman on 
the Southern at Knoxville, Tenn., has been 
on to ‘shop superintendent at that 


operated by the defendants have been non- 
competitive ; 

(4) The defendants have secured an ab- 
solute monopoly over the business of man- 
ufacturing sleeping cars; 

(5) Defendants have unlawfully re- 
strained competition in the manufacture, 
sale, lease and distribution of sleeping cars 
and other types of passenger equipment; 

(6) Defendants have forced railroads to 
pay non-competitive prices for cars; 

(7) Defendants have unlawfully coerced 


Supply Trade Notes 


ager of that company. In 1922, he was 
appointed its supervising service engineer, 
in which capacity he continued until 1932, 





D. L. Eubank 


when the business of the then Galena Oil 
Corporation was liquidated. He then es- 
tablished his own business as railway sup- 
ply representative in which he was en- 
gaged at the time of his death. 


Personal Mention 


J. J. Viepeman has become erecting 
shop foreman on the Boston & Albany 
with headquarters at West Springfield, 
Mass. 


Wittam J. Mayer, blacksmith shop 
foreman on the Michigan Central Railroad 
at West Detroit, Mich, was retired on 
pension October 31, 1941. Mr. Mayer 
started as a machinist, October 23, 1899, 
and was promoted to inspector in 1901, 
and to foreman of the blacksmith shop in 
August, 1902. For a number of years Mr. 
Mayer was Secretary of the Master Black- 
smiths’ Association. 


Car Department 
D. Henory, foreman of the freight car 
shops of the Canadian National at Trans- 
cona, Man., has been appointed superin- 
tendent of the Gait. Ships at Fort. Rouge 
ne Man. 





and restrained railroads in the operation of 
their businesses and have unlawfully forced 
railroads to refrain from responding to the 
forces of competition ; 

(8) Defendants have stifled competition 
in the manufacture, sale, lease, and oper- 
ation of modern, light-weight, streamlined, 
high-speed trains and rolling stock, and de- 
fendants have unlawfully retarded the 
growth and development of a supply of 
modern passenger coach and sleeping cars 
in the United States. 





Mr. Eubank had long been active in or- 
ganizations: of railway and railway supply 
men. Since 1937, he had been the presi- 
dent of the Railway Supply Manufacturers’ 
Association, the organization of exhibitors 
at Atlantic City in connection with the 
meetings of the A. A. R. Mechanical Di- 
vision. He became a member of the exec- 
utive committee of this organization in 
1926 and served as vice president from 
1930 to 1937. Mr. Eubank was formerly 
a member of the Traveling Engineers As- 
sociation, and later belonged to the Rail- 
way Equipment Manufacturers’ Associa- 
tion, the exhibiting organization associated 
with the T. E. A. He was president of 
this association in 1922. He had been 
treasurer of the Southern & Southwestern 
Railway Club since 1932. 


4 


Henry F. Gite, who was in the railway 
supply business in Pittsburgh, Pa., for a 
great many years, died on October 10. 
He was 82 years of age. 


4 


A. H. Hupson, sales agent for the 
American Car and Foundry Company, died 
on October 30, at Upper Montclair, N. J. 





Master Mechanics and 
Road Foremen 


R. T. Hopces, shop superintendent for 
the Southern at Knoxville, Tenn., has been 
appointed master mechanic with headquar- 
ters at Sheffield, Ala. 


A. G. GesHarD, trainmaster on the IIli- 
nois Central at McComb, Miss., has been 
appointed master mechanic-Diesel and elec- 
trical equipment, a newly created position, 
with headquarters at Chicago. 


» 
Obituary 
Atrrep S. Por, resident inspector in the 
test department of the Baltimore & Ohio, 
with s at Pittsburgh, Pa., died 
suddenly on November 10 at the age ‘of 
years. : 


Py Railway Mechanical Engineer 
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WABCOTITE FI 


tor Main 


Here Also, They Insure... 
Unbreakable, Leakless Joints 


j a You've been realizing the advantages of non-breakable leak- 
proof Wabcotite Fittings on vital pipe joints of all devices in 





modern air brake equipments. Why not use them on main 
* reservoir connections as well? They are available for appli- 
cation here also. Stopping of air leaks at these joints will 


For every joint in any air brake equip- 


ment, where pipes unite, or branch, help prevent an overworked compressor, lengthen its service 
or attach to a device, there are suit- : pene s : 
ot able Wabcotite Fittings— tees, elbows, life, and reduce possibility of it being the cause of costly 
en flanges, unions — available in a com- ‘ ° pak s 
: : tite Fittin li 
rt | Spee: a train delays. Have Wabcotite gs applied to the 
the thousands of these fittings now in main reservoirs of your next lot of locomotives. 


Li service none has been known to break, 


leak, or require maintenance. » » » It will be a sure paying investment. 





™ WESTINGHOUSE... 
jf AIR BRAKE COMPANY 


WILMERDING, PENNSYLVANIA 
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BARCO PRODUCTS INCREASE 


Comfort — Safety — Efficiency 
of Nation’s Finest Trains 













>, BARCO ENGINE TENDER CONNECTIONS 


Bolted direct to Locomotive and Tender, require 
no manifolds — minimum number. of 90° bends 
with steel wearing parts of alloy steel providing 
the utmost in safety, efficiency and low main- 
tenance cost. 





























b BARCO STEAM HEAT CONNECTIONS 
——— oo For Passenger Cars and Rear of Tender 


Metal wearing parts hardened alloy steel — only 
two wearing points per connection — maximum 
flexibility combined with simplicity and rugged con- 
struction provide maximum steam supply with mini- 
mum attention and lowest maintenance cost. 


BARCO LOW WATER ALARM 
Two-Whistle Float Type 


Guards against engine failures — May be tested each 
trip in less than two minutes without any adjustments 
or disturbance of parts — Actuated solely by the 
height of the water above the crown sheet — depends 
on no other variables — Easy to Apply — Easy to 
Maintain. 


Provides the fine adjustment and precision-accurate 
control of locomotive valve motion essential to 
today’s higher speeds. Maintains selected point 
of cut off — even a broken air supply pipe will 
not change the position. 


BARCO UNIT TYTAMPERS 


Now in Use-on 78 Railroads. 
6 Year's Satisfactory Service. 
Used in Gang or Spot Tamping, Crib Busting. or i. Ice 
or Frozen Ground or Cinders. 

Low First Cost — Low cost of Maintenance. 


BARCO MANUFACTURING COMPANY 


ac Ave Illinois 
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systems of Diesel locomotives in road 
and switching service, Oakite Com- 
pound No. 32 has been approved by 
many leading roads for THREE im- 
portant reasons. 


| FIRST: Due to its uniform, controlled 


action, this specially designed material 
is SAFE... does not harm sound base 
metal surfaces. SECOND: It thoroughly, 
speedily removes insulating lime scale 
and rust deposits, restoring normal 
cooling efficiency to prevent engine 


: OAKITE COMPOUND No. 32 overheating and other troubles due to 


impeded heat transfer. THIRD: Cost is 


/ “ low. FREE 20-page booklet gives com- 
by leading roads for plete, money-saving story. 


WE safely de-scaling Diesel 


engine cooling systems 





Pledged to National Defense, — 
Oakite Materials, Methods 
and Service are being used 
in the manufacture of : 


Airplanes 
Airplane Motors 
Propellers Flight Instruments 
Tanks Tractors Scout Cars 

Transport Trucks 
Howitzers 
Anti-Aircraft Guns 
Trench Mortars 

ine Guns 
Fire-Control Instruments 

Firearms 
Ammunition 

ells Fuzes 

Cartridge Cases 
tenance: Gas Masks 

te. 








































OAKITE 


RAILWAY SERVICE DIVISION 
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that’s the kind of service 
COR-TEN Cars 


were built for | 


WNERS of Cor-TEn freight 

equipment have reason to pat 
themselves on the back today. For 
in their Cor-TEN cars they’ve got 
just the sort of equipment that’s 
needed to meet the record-break- 
ing rush of traffic that’s ahead. 
Here is big-capacity equipment 
that can be loaded to the guards 
—that’s new and modern to roll 
safely at passenger train speeds— 
that’s tough and strong to keep 
on rolling. 


There are 43,026 of these Cor- 


TEN freight cars in operation. Built 
from two to five tons lighter than 
conventional equipment they can 
carry an average of 2.56 tons more 
freight each. The 110,146 extra 
tons of carrying capacity they 
make available is equivalent to 
adding an extra 2,200 cars for 
freight hauling. 

We ask you to watch the record 
that Cor-TEN cars are making in 
this emergency, and when you plan 
your car-building program, plan to 


use U-S-S Cor-Ten. 








USS 


High Tensile Steels 


AMERICAN STEEL & WIRE COMPANY, 
Cleveland, Chicago and New York 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago fo 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, 
Birmingham 


Scully Steel Products Company, Chicago, Warehouse Distributors 
3 United States Steel Export Company, New York 
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Excessive brake head and key wear, ‘“‘broken 
with part missing’’ brake shoe failures, lost keys and 
shoes, damage to wheels are all losses which can be 
minimized by using the Brake Shoe Lockey on your 
freight cars. 


These important savings are possible because the 
Lockey holds head and shoe so tightly together that 
excessive wear is eliminated, while its locking feature 
prevents loss of keys through chattering brakes or on 
car dumpers. 


Made of alloy spring steel, specially heat treated, the 
Lockey will not take a permanent set and may be used 
many times. Only a hand hammer is needed for applica- 
tion and removal. 

Today’s traffic needs make it more than ever essential 
to use every practical means to “‘keep them rolling’’, 
while metal shortages make it equally necessary to elim- 
inate all sources of waste and loss. Brake Shoe Lockeys 
will help do both. 


) 





9E AND FOUNDRY COMPANY 





Pogues 


CONTRIBUTE TO | 
PASSENGER PROGRESS 





ie more than a third of a century Commonwealth Cast Steel Products for 
all types of railroad locomotives and cars have been constantly improved 


to meet the demands for better, more intensive service and greater availability. 


Commonwealth devices for steam, Diesel and electric locomotives and passen- 
ger equipment contribute to greater safety at all speeds. Commonwealth trucks 


improve riding comfort and help make possible high-speed train operation. 


More efficient performance and lower maintenance costs résult from the use of 


Commonwealth Products. 


GENERAL STEEL CASTINGS 


EDDYSTONE, PA. GRANITE CITY, ILL. 
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THE LARGEST MANUFACTURER 











National Isothermos Journal Boxes have been doing a fine 


job on the New Haven since January 1930. 


Nearly 12 years of maintenance saving service on mul- 


tiple unit cars. 


Nationa! lsothermos Journal Box 


NATIONALE MALLEABLE 


OF ele) eV a Oh cater: 


NATIONAL 
ISOTHERMOS 
JOURNAL BOXES 


Provide dependable oil film 
lubrication. 


Retain oil level longer. 

Exclude dirt and water. 

Reduce lubricating attention. 
Lengthen life of journal bearings. 


Write for Circular No. 6240 
STEEL CASTINGS CO. 


. f r- | ( ’ 
NL eve 1i\ 
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A FAVORITE IN R. R. SHOPS 


B pr dees & LAMSON turret lathes have always been favored by 


the machine tool supervisors in railroad shops. 


Review of the purchases in recent years shows that the 7-D Saddle 
Type unit is the choice of most roads for bolt production jobs. 


Naturally, there is a reason for this preference — the 7-D Saddle 
Type unit not only meets the precision requirements but also has many 
exclusive features which insure minimum cost of production. 


Single lever speed and feed controls and coolant automatically deliv- 
ered to the tools in the hexagon turret as they are cutting, are some of 
the many exclusive features that have earned the approval of every 
supervisor responsible for the cost of turret lathe production. 


In spite of the heavy demands caused by the national emergency, Jones 
& Lamson engineers are ready to assist you with any problems in turret 
lathe production. Your request for assistance is no obligation. 


Both illustrations show recent R. 
R. shop installations of Jones & 
Lamson 7-D Saddle Type turret 
lathes. One of the units replaced 
three lathes — the other is turning 
in over 50% saving over former 
production costs. 








JONES & LAMSON MACHINE COMPANY 


SPRINGFIELD, VERMONT 





Manufacturers of: Ram and Saddle Type 
. .. Automatic Thread Grinding Machines 


Universal Turret Lathes . . . Fay Automatic Lathes 
- +» Comparators . . . Automatic Opening Threading 








ITH the railroads working on 

busier, faster schedules, repair 
jobs must be turned out of the shops 
in record time. It’s no wonder that 
NATIONAL Seamless is the popular 
specification for locomotive boiler 
tubes these days. Ask any experienced 
railroad boiler mechanic — he'll tell 
you that they go in faster and stay 
in longer, that you can depend on 
saving between 15 and 20 per cent of 
the total installation time, and this 
applies equally to both new construc- 
tion and re-tubing jobs. 


NATIONAL Seamless Boiler Tubes 
save installation time because they 
are 100% annealed at the mill. This 
annealing provides the necessary bal- 
ance between strength and ductility, 
and gives them exactly the right 
working qualities. It makes them just 
soft enough for easy installation and 
just hard enough for maximum 
strength. 

NATIONAL Seamless Tubes are 
pierced from a solid billet of the high- 
est quality “killed” open-hearth steel 
—every tube is a hollow cylinder 
with uniform wall strength through- 
out. They have no weld, no line of 
longitudinal weakness. Descriptive 
matter upon request. 


me TONAL TUBE COMPANY m 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Export Company, New York HE BALD 


UNIPED STATES STEELE 
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DeLaVergne, 
Diesel Engine. 
house Elec- 


l Trans- 


ssion. 





Baldwin DeLaVergne, 
4-Cycle Diesel Engine. 
Westinghouse Elec- 
trical Trans- 


mission. 
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Found—the most economical way 


to keep locomotive wheel costs 


down. Get facts from Climax. 


When increased operating speeds set up the serious 
problem of keeping whee! centers in round, railroads 
found casting them from Molybdenum Steels the com- 
plete and economical! solution. 

Both Chromium-Molybdenum and intermediate (1.0 
to 1.50% Mn) Manganese-Molybdenum are used. 


‘ 


Both develop strength that keeps wheel centers from 
getting out of round prematurely. Tire life is thus 
lengthened, locomotive shop time and expense re- 
duced, and track maintenance costs held down. 

Our free technical book, “Molybdenum in Steel”. 
will gladly be sent on request. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 





FERROMOLYBDENUM e¢ CALCIUM MOLYBDATE 


= WEO-E ¥-::: 
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“Tire Mill running OK 


nothing but praise for it” 


Sap the Superintendent of Shops on 
one of the leading Railroads. He also 
offered to recommend this Tire Mill with- 
out reservation. He was talking about this 


Betts Tire Mill 


Installed in their shops 
in June. If you need a 
tire mill you should see 
one of these new Betts 
Tire Mills because it 
will open up new pos- 
sibilities to you for ex- 
treme accuracy and 
mirror like finish on any 
work you can handle 
on a machine of this 
size. 


You will want to see 
one of these Mills in op- 
eration—write us. 
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Two parts of driving box cut from one bloom. 


Three sections of driving box, after 
being flame cu 


Three sections after veeing, now tack welded. 


To avoid costly delay brought about by slow delivery of 
vital replacement parts, many railroads are now equipped 
to build what they want whenever the need arises with Airco 
oxyacetylene and electric arc equipment. Fabrication costs 
are low — the time required in some instances — surpris- 
ingly fast. » » » If you are not fully aware of the unusual 


Center part which was removed is salvaged. 


Driving box completely welded. 


Cutting out driving box part with 
Airco Machine. 


One of the two side pieces shown cut 
in Photograph 2. 


Center section of Photograph 6 veed ready 
for welding. 





Fabricated driving box—bored, ready 
for brass. 


opportunities available to those roads equipped with the 
necessary apparatus, write for the whole story today. 
*Many other replacement parts on which slow deliveries 
mean costly delay can also be fabricated easily and 
quickly with the same, simple Airco equipment used in 
the fabrication of this driving box. 


Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


IN TEXAS 


MAGNOLIA-AIRCO GAS PRODUCTS CO. 
AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES 


RV | Nee TE ROADS 


FROM 


CCyA ST TO 
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Just 1 of Dayton's 


GET Dayrems AND GET THESE 


4 Big Extion 


in batteries 
you never buy. 


EXTRA SAVINGS 
in maintenance 
man-power released 
for other work. 


pans through protecting your 
EXTRA SAVINGS good will (and revenue) 


in battery recharging. fromsatisfied passengers. - 
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PROMINENT RAILROAD 
SAVES THOUSANDS OF 
DOLLARS YEARLY 
ON BATTERY RECHARGING 


"'D-R'’ one-inch V-Belt Car Lighting Drive 


- §280 savings. per car per year—that's im- 


portant money in the face of today’s rising 
operating costs. And it amounts to thousands 
of dollars annually when you multiply it 
by the number of cars operated by one 
prominent railroad. 

That's what this railroad saves annually 
on battery recharging alone since it switched 
to Dayton 1” V-Belt Car Lighting Drives. 
What's more, these dependable, all-weather 
drives replaced belts which failed to last an 
average of one round trip in bad weather. 

Dayton V-Belt Car Lighting Drives deliver 
trip after trip of trouble-free performance 
under all weather conditions. Battery life is 
longer .. . maintenance and service costs 
greatly reduced. Auxiliary equipment is pro- 
tected because Daytons deliver constant. 
dependable power. 

Unmatched for safe, economical perform- 
ance, Dayton V-Belt Car Lighting Drives 
deliver the four big extra dividends of sav- 
ings which more than pay for the cost of the 
drives themselves. Why accept less than the 
extras that only Dayton Drives deliver? 


THE DAYTON RUBBER MFG. COMPANY 
DAYTON, OHIO 
Pioneers of Railway V-Belts and Connectors 


Dayton 


D-R” V-BELT AXLE DRIVES 


AND ENDLESS COG-BELT DRIVES 





GREATER PASSENGER COMFORT 


witht 
Sturtevant | 


U.S. PAT. OFF 


Alr Conditioning 


ERE IT IS! A unique combination 

of equipment engineered by Stur- 

tevant to provide closer control and 

greater operating economies in railway 
air conditioning. 


THESE PROBLEMS ELIMINATED 


1. Continual starting and stopping, fre- 
quent full load cycling eliminated. 

2. Continual fluctuations of temperature 
and humidity eliminated. 


THESE ADVANTAGES ASSURED 


1. Variable output of Compressor-Con- 
denser unit responds automatically to 
vatying load demands. 

2. Divided evaporator coils always oper- 
ate at low temperatures—hold humidity 
within the comfort zone regardless of 
outside conditions. 


WITH THESE RESULTS 


1. Far greater comfort for passengers. 


2. Less wear and tear on equipment — 
less maintenance. 


3. Power savings when system operates 
at less than full load. 


The regular type of units shown can be 
supplied with or without such features 
as—100% by-pass valve for charging car 
batteries, proportionally divided evapo- 
rator and 50% unloading valves on the 
compressor. Ask our nearest office for 
full information. 

B. F. STURTEVANT COMPANY 
Hyde Park, BOSTON, MASS. Branches in 40 Cities 
B. F. Sturtevant Company of Canada, Led. 
Galt, Toronto, Montreal 
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CHECK THE improved PERFORMANCE of these STURTEVANT UNITS 
Y, 


STURTEVANT Compressor-Condenser 


Frequent off-cycling eliminated on this Compressor-Condenser by 
unloading valves which cut in or cut out one half of compressor cylin- 
ders— depending on the demand for refrigeration. 


STURTEVANT Fan-Evaporator 


Constant removal of moisture assured by automatically closing 
one half of divided Evaporator on light loads, switching to full capacity 
when cooling load increases. 
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DIESEL- 
ELECTRIC 


The newest money-maker — and Alco- 
G.E. units are showing how much the 


diesel-electric can earn! 


} 5S girded to be kept busy, the high avail- 
ability of a diesel-electric is evidence 
of the way it can keep on the job. This ability 
makes possible faster schedules with fewer 
locomotives and fewer servicing facilities. 

The first Alco-G.E. diesel-electric was built 
in 1925. It is the forerunner of hundreds of 
Alco-G.E. switchers that are proving you 
can’t beat diesel-electrics on a switching job. 


Switching is a round-the-clock job, and the 


ELECTRIC 


— Moving dense traffic at high schedule 
speeds, the electric keeps on setting top 


performance records! 








exceptional availability of an Alco-G.E. 
switching fleet enables it to get more work 
done and at less cost. 


On the mainline, operators are showing 
what the diesel-electric’s speed can do in 
turning profits upward. They are finding the 
public likes the diesel-electric ride, and that 
these modern giants, within the limits of their 
self-generated power, are taking advantage 
of electric drive’s high availability, econ- 
omy, and long life. 


HE electric locomotive is supreme in 

dense-traffic service. Its overload 
capacity enables it to exert power con- 
siderably in excess of its continuous rating 
for short periods of time. Therefore, by 
accelerating rapidly and negotiating rela- 
tively short grades on a rolling profile at 
sustained speeds, the electric moves the 
most tons per hour. This same overload 
capacity permits longer, heavier trains. 
Low maintenance, high availability, low 
power costs, and interchangeability between 
passenger and freight service combine to 
get the job done at lowest cost with the 
fewest locomotives. 


In mountain operation, the extra pulling 
power and the regenerative braking of 
electrics make possible faster schedules 
both up grade and down. And they provide 
the only smoke-, gas-, and dirt-free power 
for tunnel operation. 

















BEFORE YOU BUY NEW MOTIVE POWER 


TAKE ADVANTAGE OF THE IMPARTIAL ADVISORY 
SERVICE ALCO AND G.E. CAN GIVE YOU 


Ww" be glad to help you survey your system 


to find the type of power— steam, electric, 





or diesel-electric — that is economically best suited 





to your needs. And in each type of power we can 


furnish equipment to do the job right. 


We've been building motive power to meet your 
needs for 100 (Alco) and 50 (G.E.) years. Why not 
test the value of that experience? Get in touch with 


either your Alco or your G-E representative. 


114-15-9 


Working Side-by-Side to Save You Mone} 


AMERICAN LOCOMOTIVE and GENERAL ELECTR & 
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BARBER STABILIZING OF TRUCKS ASSURES 
REAL PROTECTION AT ALL SPEEDS! 


Prepare your new and rebuilt cars for DEFENSE 
SERVICE . . - give them the smooth, easy 


riding qualities that mean utmost protec- Ov 
tion to cars and lading. er 52,000 
Barber-Stabilizing permanently eliminates all loose- CAR SETS 
ness between bolsters and columns by means of of STABILIZED TRUCKS 


large, sturdy friction elements built into the bolsters. 


The resulting tightness reduces the destructive Giving Satisfactory Service 
bouncing action of the spring nest to a soft, stabilized On Forty-Three Roads and 
cushioning action, thereby eliminating count- Dicate Cisi tae 

less damaging shocks to cars and lading 

at all speeds. 


Specif -Barber-Stabilized Parts for GREATER Desi 
CAREY and PROFIT. : oat Se ee 


With or Without Lateral Motion 


ST 
ANDARD CAR TRUCK COMPANY 


K 
32 SOUTH MICHIGAN AVENUE 


CHICAGO, 


Be December, 1941 ILLINOIS 
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EVEN STEEL 


CAN BECOME TIRED! 


RESEARCH WILL NOT STOP! 


One of our most important activities at Republic always has 
been Today’s emergency has not retarded this work. 
On the contrary, it has greatly intensified our efforts. 


We are carrying on a relentless and unceasing program directed 


. toward the development of new steels for certain critical 
_ defense problems and the improvement of present steels. 


_ Laboratory and plant research, 
commercial market research, prod- 
uct development research—all are 
exploring every possible avenue 

which may lead to better Republic 

steels for you in the future. 


@ Exhaustion in steel? Don’t smile— 
ask a metallurgical engineer. He’ll tell 
you that it’s a very serious problem — 
for fatigue in steel may mean failure, 


disaster, financial loss. 


Something had to be done about it— 
something was done—by Republic, 


world’s largest producer of alloy steels. 


New and better alloy steels, developed 
by Republic, provided greater strength 
and toughness—higher creep properties 
—uniform response to heat treatment— 
resistance to fatigue. As a result, freight 
and passenger traffic speeds to its 
destination—faster than ever before, in 
greater safety, with lower equipment 


maintenance cost. 


Wherever high strength-weight ratio, 
hardness, toughness and reséstance to cor- 
rosion are needed to extend life of vital 
working parts— wherever resistance to 
failure-inviting exhaustion is essential 


—the answer is a Republic Alloy Steel. 


REPUBLIC STEEL CORPORATION 
Alley Steel Division: Massillon, Ohio * General Offices: Cleveland, Ohio 
Berger Manufacturing Division ‘* Culvert Division 
Niles Steel Products Division ¢ Steel and Tubes Division 
Union Drawn Steel Division * Truscon Steel Company 
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As a vital element in our defense pro- : searc] 
gram, Industry looks to the Railroads to e | * 

keep things moving. And so, through- tm tC greate 
out the railroad industry, “SPEED” is cho 
the word of the day! In roundhouses 

and car shops everywhere, Duff-Norton .* used 3g 
Jacks are helping make new records in oa pes 

the repair and maintenance of rolling 


stock. 


Husky Duff-Norton Jacks are easy to \ 
move and spot, easy to operate, fast DUFF-NORTON 
raising and lowering, economical and GOVERNOR CONTROLLED » Williary 


absolutely safe and dependable. SELF-LOWERING JACKS 


Put Duff-Norton Jacks to work in your 
shops, and speed up your repair and 
maintenance schedules. We'll be glad 


thon Paar at aeaane insane T H E D U F F i N 0 R T 0 N 
Duff-Norton Jacks. : MANUFACTURING CO. 
Tree mouse ws BulLT PITTSBURGH, PA. 
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¢Time is short—a nation arm- 
ing against aggression has 
none to spare. But fast as the 
seconds tick, the hammers at 
Williams keep forging; turn- 
ing out a ceaseless stream of 
the tools our country needs. 
To this course we are pledged; 
to this end we labor ’round 
the clock. But as we work, our 
search for better ways and 
sreater skill continues. Time 
is short, but all of it is being 
used at Williams. 


* 






- Williams & Co., 225 Lafayette St., New York 
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Headquarters 
for over half a century for 
DROP-FORGINGS and DROP-FORGED TOOLS 











© It’s small wonder that entirely 
new standards of safety for high- 
speed, heavy-duty service are found 
in the Armco Stress-Resistant 
Wheel. It stops failure before it 
starts and does it without losing an 
inch of mileage performance. 

ARMCO engineers worked more 
than five years developing this new 
kind of wheel—finding the cause of 
wheel failures—inventing a labora- 
tory machine to simulate actual 
service conditions—testing steels— 
combining chemistry and processing 
methods. 

The result is a wheel that starts 
life with the lowest possible inter- 
nal stress. It strongly resists stresses 
built up in service. It has more re- 
sistance to thermal cracking than 
any other wheel. Shelling is reduced 
to a minimum. In the laboratory as 
well as in actual service the ARMCO 
Stress-Resistant Wheel has demon- 
strated its ability to withstand con- 
ditions much more severe than any 
other wheel ever withstood. 


Regular Armco Heat Treated 
Wheels also benefited. These too 
have extremely low internal stresses 
and are exceptionally tough. And by 
a special process all Armco Wheels 
have easily machinable hubs to 
permit a true taperless bore. 


Ask the Armco man about the 
application of Stress-Resistant 
Wheels to your needs. He'll gladly 
give you all the data you require. 
Armco Railroad Sales Co. Incorpo- 
rated, 3001 Curtis St., Middletown, 
Ohio. Offices in principal cities. 


STRESS-RESISTANT WHEELS 


ANOTHER ARMCO CONTRIBUTION TO RAILROAD PROGRESS 
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Baker Elevating Truck pulling out car Baker Low-Lift Truck with a 5200 lb. Baker Crane Truck removing stoker from 
truck for repair. skid-load of journal brass. tender for repair. 


BAKER TRUCKS step up 


material handling efficiency, 


@ Railroads, faced with the immediate 
problem of gearing their activity to the 
increased demands of the Defense Pro- 
gram, are finding the solution in mecha- 
nizing material handling with Baker 





Trucks. Maintenance work in shops is sols 
speeded up by faster removal, transpor- 


Removing air compressor with a Baker Baker Utility Truck servicing air-condi- 


Crane Truck. tation and application of heavy par tioned Pullman cars. 


Stores are making faster delivericgiap 
yards, shops and stations. Terminajimre | 
handling freight and baggag@mina | 
fraction of the time formerly Ag@juired. 

Let the Baker ontative neqmmpu show 


Baker Low-Lift Truck ‘specially built for Bees 
handling LCL containers. , how Baker be uss best ad- Removing side rod with Baker Crane 
- vantage o Y TOMEMOT us direct. cr me SE nek Me 














STRIAL WRUCK DIVISION 


of the Baker Raulang Co. 
2172 25th STREET e@ CLEVELAND, OHIO 


BAKER 
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Baker Crane Truck applying car frame 
to wheels. 


Baker Hi- Lift Truck makes this awkward 
job simple and — 





Baker Platform Truck ig baggage Baker Truck loads 45 kegs of nails into 
g express in a t lerminal. box cars at one trip. 


Baker 3-wheel Tractor gp te a12 ue ea € 
train in a freight 


INDUSTRIAL TRUCKS 


In Canada: Railway and Power Engineering Corporation, Ltd. 

































HICAGO Great Western, like 

other progressive railroads, 
know the importance of selecting 
the right floor in modernizing old 
coaches. They chose Armstrong’s 
Linoleum because this floor has 
proved its superiority on three im- 
portant counts: 

1. Beauty—Armstrong’s Lino- 
leum comes in a wide range of 
colors and patterns that harmonize 
with practically any interior color 
scheme. Special designs and trade- 
marks can be inset at modest cost. 

2. Lonc wEAR—Tramping, 
scuffing feet fail to dim the beauty 
of Armstrong’s Linoleum because 
the colors are inlaid full depth in 
the material. Here’s a floor that 
will stand up for years—even in 
heavy traffic areas. 

3. Low-cost MAINTENANCE— 
Daily sweeping and occasional 


MODERN FLOORS of ARMSTRONG S LINOLEUM help 
Chicago Great Western streamline old coaches 


ing like new for years. Expensive 
refinishing is never necessary. 


Armstrong’s Complete Service 


To help you get maximum effi- 
ciency from your flooring installa- 
tions, Armstrong’ provides the 
following products: Cork Base 
Subflooring (lightweight, resilient, 
practically unaffected by tempera- 
ture changes), Waterproof Adhe- 
sives, Asphalt Primer, and Cork- 
and-Rubber Anti-Squeak Tape. 
In addition, Armstrong offers Lino- 
wall—a colorful, durable, washable 
linoleum-typecomposition for walls 
and wainscoting. 

Turn to “Floor Headquarters” 
for your complete flooring needs. 
Get all the details of Armstrong’s 
complete line of hard-surface trans- 
portation floors from your Arm- 
strong representative, or write to 
Armstrong Cork Com- 












washing with Armstrong’s Floor pany, Industrial Divi- : 
Cleaner are all that’s needed to sion, 1244 Arch Street, A A 
keep Armstrong’s Linoleum look- _Lancaster,Pennsylvania. “oe 


pe 








One of the modernized coaches of Chicago Great Western Railway Company. 
Armstrong's Gray Marbelle Linoleum is installed under the seats and in the 


| ARMSTRONG’S FLOORS 
aisle, with a Linostrip of Armstrong's Ruby Plain Linoleum. The old magnesite 


floors were leveled and then primed with Armstrong’s Asphalt Primer, andthe LINOLEUM + LINOTILE (OIL-BONDED) + RUBBER TILE 
linoleum was laid with Armstrong's Cement. Dependable service is thus assured. 


















Passenger traffic and passenger revenues are rising sharply. As the 
National Defense Program increases its tempo, the demand on passenger 
equipment will increase. 







Superior Automatic Soot Blowers will help you “Keep ‘em rolling’’. 

Protect your future passenger traffic. Keep your motive power out of 

the shop and in action. Save time, labor and expense with Superior 

Soot Blowers. They will save their cost in labor, arch brick replacement, 
shop time and fuel. 







Superior Automatic Soot Blowers are quickly and easily 
—v installed. For proof of the statements made here and for 


quotations on your requirements write us today. 


SUPERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 
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New 11th Edition Now ‘Ready 





LOCOMOTIVE CYCLOPEDIA 


Editor, Roy V. Wright 
Managing Editor, Robert C. Augur 
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1—Dictionary of Locomotive Terms 


2—Steam Locomotives; United States and 
Canada 


General Data—Tractive Force; Resistances — Bibliography — 
Classification Systems — Construction Orders — Tabulations; 
Weights and Dimensions—Switching Locomotives—Passenger and 
Freight Locomotives—Articulated Type Locomotives—Tank and 
Narrow Gage Locomotives —Four-Cylinder Non-Articulated 
Locomotives. 
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General Drawings—Welded Boilers; Water-Tube Fireboxes—De- 
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Efficient and economical plant 
operation is vital to attain the 
unprecedented production 
levels demanded by the Na- 


tional Defense program. 


The dependability and long life built into 
every GARLOCK quality product today, as 
always, contributes to efficient plant oper- 
ation by reducing production time losses 


THE GARLOCK PACKING COMPANY 
due to shut-downs for frequent replacement PALMYRA, NEW YORK 


: In Canada: The Garlock Packing Co. of 
of packings and gaskets. Canada Ltd., Montreal, Que. 


December, 1941] 
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Defense Depends on Dependable Tools 





These Work-Saver 


RIAID aap 


Pipe Cutters Cut Your 
Time on Rush Work 


@ Arm your men with work- 
saver Rif@MiD Pipe Tools and 
u help them produce more, 
in less time and with less ef- 
fort. .. These Rimmip Cutters 
speed i pipe cutting be- 
cause their special thin wheels 
save reaming time — forged 
and assembled in solid hubs, 
they roll easily and cleanly 
bg any p mee. Made with 
heavy-duty malleable frames, 
they’re built to stand over- 
work, always cut true. Made 
3-wheel po 4-wheel (No. 42) 
for still faster cutting. Four 
sizes, capacities to 4", . . Get 
the advantage of this time- 
and-work saving, bu) RIBAID 
Cutters at your Supply House. 


THE RIDGE TOOL COMPANY 
ELYRIA + OHIO 


thin ie foo ed 
cutter wheel 
. gives you 
faster clean- 
er pipe cut- 
ting. 











zz WORK-SAVING PIPE TOOLS oa 





Here’s How To Get Carboloy Tools On 
The Job Fast Under Present Conditions 





When Falk Corporation, Milwauk ds apecl lly h d car- 





bide tools fast~it’s a matter of minutes—and the job is done! 


From the 10 styles of Carboloy Standard-Stock Toole—now being 
manufactured in *“‘mass production quantities”’ for ‘‘universal”’ 
use on turning, facing, boring jobs—Falk has selected 9 atyles to 
maintain in stock in their tool room. When specials are ded 
Falk adapts the “‘standards’’ by quickly grinding the shape 
desired. Usually no more than a 10-minute job per tool—and as 
easy to do as the average regrinding of dull tools. 





A 12-page booklet tells the story. Free, upon request. 
CARBOLOY COMPANY INC. 


T0187 8, 8 MILE STREET © DETROIT, MICHIGAN 
Chicage - eet les A tae ncn a Newerk + Philedeiphia + Pittsburgh + Worcester, Mess. 
Canadien General Electric Co., Lid., Torente, Cenede 


CARBOLOY 


“You ALWAYS Get Standards FASTER Than ‘Specials'” 





STANDARD 
TOOLS & TIPS 
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Lunkenheimer Fig. 1680 and Fig. 
1649 are sturdy bronze cups de- 
signed primarily for the lubrica- 
tion of power reverse gears, grate 
shakers, bell ringers, fire doors 
and stokers on locomotives. 


Fig. 1710, with aluminum body, 
sight feed and snap lever feed 
control, is designed for severe 
railroad and industrial service. 


They are part of the complete line 
of Lunkenheimer Valves, Boiler 
Mountings and Lubricating De- 
vices for railroad and roundhouse 
service. 


Standardize on Lunkenheimer for 
your requirements and be as- 
sured of trouble free, depend- 
able service. 


ESTABLISHED 1662 


THE LUNKENHEIMER So: 


—~wQUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON) PHILADELPHIA 


ce 
EXPORT DEPT. 3186-322 HUDSON ST, NEW YORK 


December, 194] 


THE BOOK 
1S OUT! 


The Simmons Machine Tool Corporation for thirty 
years has rebuilt all types of used metal-working 
equipment under a satisfaction-guaranteed policy. 


This 58-page book, which is yours for the 
asking, illustrates today’s most efficient methods 
of machine tool rebuilding. Every executive who 
knows the importance of his machine tools should 
be familiar with this means of 
increasing their productivity. 


A request on your company let- 
terhead will place it on your desk. 


SIMMONS MACHINE TOOL CORP. 
1825 NORTH BROADWAY, ALBANY, N. Y. 


IMMONS 


f. 
EL A em . i 
REBUILDING Be 






















To Light LOCOMOTIVE FIRES 
QUICKER 
EASIER 
BETTER 


LOCOMOTIVE 
FIRE LIGHTER 4 


The MARR Safety Vacuum fire lighter has been in use on 
most U. S. roads for many years. Provides a better fire bed 
more quickly and with far less trouble than by old methods. 

ozzle supplies a very hot, wet flame directed downward 
and spreads it over a wide area against coal. Safety vacuum 
principle eliminates danger common to pressure type equip- 
ment. Burns distillate or kerosene. Write for new descrip- 


tive bulletin just off the press. ADDRESS DEPT. RME 10. 





NIAHR MANUFACTURING CO. 





Grcater SAFETY 


For a Lower Cost 


HY take chances with ordinary cotterse— 
especially since the speeds of all trains 
have been increased? 


Every application on a car, locomotive or any 
other moving vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A couple of taps with a hammer drives the 
COOKE Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is easily and quickly 
applied. You save time, 
money and pro- 
mote maximum 
safety. 

Note: This wedge 
opens, spreads and 
locks the cotter, 
thereby elimi- 
nating 

tion and wear. 


PIN and 


COG COTTER 


“SELF OPENING—SELF LOCKING” 


‘American Railway Products Co. 
162 Post Road, Darien, Conn. 
























GET TOGETHER DEPARTMENT 








WANTED 
CARS: Freight & Passenger 
LOCOMOTIVES; Steam, Diesel or Electric 
More money can be obtained now selling them 
whole than from scrapping them! 
Also, present high market prices will reduce book 
losses quite appreciably! 
CAR PARTS; Used or New 
RAILS; Relaying 
CRANES & SHOP EQUIPMENT 


IRON & STEEL PRODUCTS, INC. 


36 Years’ Experience 
13470 S. Brainard Ave. Chicago, Illinois 


“ANYTHING containing IRON or STEEL’’ 











FOR SALE 


Classified Advertisements—Help and Situa- 
tion Wanted advertisements appearing in the 
“Get Together Department,” 10c a word an 
insertion. Minimum charge $2.00 for each in- 
sertion. For Sale Advertisements $10.00 a 
column inch. Any number of inches may be 
used. Copy must be in this office by the 10th 
of each month preceding to insure insertion 
in the issue. 




















Have You Changed 
Your Address? 


Notice of change of address of subscribers 
should reach the office of Railway Mechanical 
Engineer, 30 Church St., New York, ten days 
in advance to insure delivery of the following 
issue to new address. In sending notification 
of change always include the old address as 
well as the new. 
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A PROTRACTOR-RULE 


and a 


~ REPAIR 

















both sent 


FREE 


ON REQUEST 


Every engineer, master yong a and mainte- 
cy man should have these two handy helps. 
i Smooth-On Handbook contains dozens of 
40 Pages, 170 Dia- pind suggestions on time-saving, labor- 
grams, with much saving, and <p -saving methods of sealing 
information not to cracks, stoppi ks, and gogo 2 loose 
be found in any parts of eS ae anion u 

pipe connections—waterproofin walls, 
tanks—anchoring machinery to ndations or 
Get Smooth-On in 7-oz.. metal fixtures to metal, masonry or wood—and 
l-lb. or 5-Ib. can, or many other jobs around the round house and 
in 25-lb. or 100-lb. keg pow 
from your dealer, or = 
if necessary from us. Write today for free protractor and handbook. 
For your protection, 

insist on Smooth-On, SMOOTH-ON MFG. CO., DEPT. 32 

used by engineers and 570 Communipaw Avenue Jersey City, N. J. 
repair men since 1895. 


No with KEYBOLT APPLIANCE DIVISION 
it H- ON HARDINGE BROTHERS, INC., ELMIRA, N.Y 
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other publication. 





The National Standard 
TRADE for window and vesti- 
bule curtains and seat 


va ntasote upholstery. Over a half 


Z 

j 

Z 

j 

Z 

Z 

Z 

Z : 

Z MARK century service tests 

Y ° ° 

Y/ The original successfal " 

j The ected’ cose have established its su 

Z periority. 

Yj 

Z 

] For Passenger Car, Loco- 

Z motive and Bus head- 

Z TRADE Er . , : 

Z linings and interior trim. 

Y Agasote A homogeneous water- 

Y MARK proof board of great 
Available in sizes ap to density and tensile 


gt Names ata strength. It will not 
warp, blister nor sep- 
arate. 


THE PANTASOTE CO., INC. 


250 Park Ave.. NEW YORK CITY 
683 Atlantic Ave., BOSTON 
Monadnock Bidg., SAN FRANCISCO 
Peoples Gas Bidg., CHICAGO 


KING 


PACKING 
RINGS 


NON 











REPRESENTING THE U.$. METALLIC PACKING CO. 
PANTASOTE LEATHER CO. AND HOMASOTE CO. ; 
Passaic, N. J. Trenton, N. J. PHILADELPHIA PENNSYLVANIA 
Canadian Representative Representative in Canada: 
The Holden Co., Ltd., Montreal, Canada Joseph Robb & Company, Limited, Montreal. 


000d NI 














December, 1941 








THE EDITOR'S DESK 


























STRATEGIC IMPORTANCE OF THE RAILWAYS 


Railway officers and railway supply manufac- 
turers are deeply concerned over the material 
situation, both for new facilities and equipment 
and for maintenance and repairs. Freight car 


the five-year period. Complete November figures 
are not yet available, but for the three weeks 
ending November 15, the loadings were 84 per 
cent of the five-year average. 


REVENUE FREIGHT CAR LOADINGS 
Ma Jun. Jul. 


1000 _S : 3 . Jan.- Feb. Mor. Apr. 





900 


Thousand Cars 
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400 


loadings are continuing to maintain a high level 
and undoubtedly will severely tax the capacity 
of the railroads this winter, particularly if bad 
weather conditions are encountered. National 
defense production is speeding up steadily and 
while freight car loadings have fallen off from 
the October peak, they are now running at a 
much higher level proportionately, than they 
were in September and October, and except for 
unforeseen circumstances, will undoubtedly con- 
tinue to do so. 


The Railway Age, in a recent editorial, com- 
= freight car loadings with the average 
oadings for the same months during the five- 
year period 1925-29, inclusive. In August of 
this year the car loadings were 82.5 per cent 
of the five-year average, in September 79.6 per 
cent, and in October 79.1 per cent. In Novem- 
ber, however, although the actual car loadings 
were lower than those in October, they showed 
a marked increase in percentage over those for 


The New York Herald-Tribune compares the 
loadings each week with the average for the 
same week for the preceding ten years. The 
percentage increased from 121 for the week 


ended October 11, to more than 132 for the 
weeks ending November 15 and November 22. 


This stiffening up of the traffic curve, as we come 
into the winter months, presents no uncertain 
challenge to maintaining the equipment in the 
best possible condition, and to adding new 
equipment as rapidly as conditions will permit 
— the builders are far behind their schedules at 
the present time. 


Railroads are a vital link in the national defense 
chain. Apparently some of them are more 
fortunate in securing materials and equipment 
than others. It is the squeaking wheel that gets 
the grease and no possible effort should be over- 
looked in awakening the authorities to allocate 
strategic materials where they are -so vitally 
needed. 
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19 MORE LOCOMOTIVES ror NEW YORK CENTRAL 














.. WITH WORTHINGTON OPEN TYPE FEEDWATER HEATERS 





Worthington Open Type Feedwater Heating Equipment 
has been specified for application on more than 65% of 
all the new steam locomotives ordered by American 
railroads in 1941. } : 


WORTHINGTON HEATERS SPEED UP TRANSPORTATION AND 
REDUCE THE COST PER TON MILE, BY 


1 Increasing steaming capacity 6 Reducing stops for water and 
and reducing fuel consumption. coal. 

2 Saving 12% total’fuel per year. l Reducing boiler maintenunce. 

3 Saving 14% total water per 4 Removing 80 to 90 % corrosive 
_ oxygen from feedwater. 

4 Increasing boiler capacity 10 g 
to 13%. Purifying water. 

H Increasing drawbar pull at 10 Reducing scale accumulation 
speed. in boiler. 


» Write for fully illustrated booklet containing all details. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY + Offices and Representatives in Principal Cities 
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GETS THE ANSWER TO A 
% TOUGH WATER PROBLEM 


ld Labo hh 


Without detracting from the fine results already 
accomplished in the boiler water treatment, it was 
necessary to ovércome the encrustation both in the 
main wayside water distributing system and in 
the locomotive injectors and feedwater lines. 


No one type of organic and inorganic chemical was 
perfectly suited to cover all features of the problem. 
A field laboratory was set up and an ultimate solution 
obtained whereby a successful combination of chemi- 
cals was worked out under actual operating conditions. 


Most water problems can be scientifically solved by 
sending water samples to us for laboratory test. Get 
in touch with our nearest office or write direct. 


DEARBORN CHEMICAL- COMPANY 


310 S. Michigan Ave. 205 E. 42nd St. 
CHICAGO NEW YORK 


807-15 Mateo St. 2454 Dundas St., West 
LOS ANGELES TORONTO 
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Lading protected against cinders 
—rain—snow—dust.. means dimin- 


ished claims and satisfied shippers. 
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SUPERIOR CAR DOOR CO. 


McCORMICK BUILDING, CHICAGO 
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SELLERS TYPE S INJECTOR 








MODERN 
INJECTOR 


IN maintenance alone Sellers Type “S” Injector 
is less than a third as expensive as old style 
injectors. The reason—its design eliminates 
bulged steam pipes and broken injector parts 
caused by water hammer and reduces scaling to a 
minimum, 


Its many other advantages include more than 75% 
reduction in water waste when starting and stop- 
ping; one lever which controls all operations; the 
ability to drain water tank completely, when 
necessary, and a combination lifting and non- 
lifting principle which permits it to be located 
high above roadbed hazards. 
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WM. SELLERS & CO., INCORPORATED, PHILADELPHIA, PA. 
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